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>3 US ARMY CONCEPTS ANALYSIS AGENCY
"-5 8120 WOODMONT AVENUE

) BETHESDA. MARYLAND 20814
~c REPLY TO
h X ATTENTION OF
Y N
] CSCA-FSP 29 June 1983
‘ga SUBJECT: Army Prisoner Population Prediction Study (AP3)
.
€ Deputy Chief of Staff for Personnel
73 Department of the Army
o ATTN: DAPE-HRE
L4 wWashington, DC 20310

'
s 1. Reference letter, DAPE, HRE, 13 May 1983, subject as above.
fﬁ 2. Referenced letter directed the US Army Concepts Analysis Agency (CAA)
- to develop a methodology and model which would provide an analytic capability
N to assist the Army Correctional System proponent in the management of the
b system,
- 3. Attached is the final report which documents our analysis and methodology/
i model development of the Army Prisoner Management Model (PRISM). This study
'2 report discusses the manner in which the study was conducted, the Army criminal

3
o Justice system, the developwent of the methodology and the model, and observations
‘ resulting from the study. Documentation necessary for operation of the model is

1 included in the appendices.

:. We look forward to seeing an evaluation of this study in accordance with
b R 5-5.

5. This Agency expresses appreciation to all commands and agencies who have
) contributed to this product. Questions and/or inquiries should be directed to
o the Assistant Director, Force Systems Directorate (ATTN: (SCA-FS), US Army
. Concepts Analysfis Agency, 8120 Woodmont Avenue, Bethesda, Maryland 20814.

A 1 Incl DAVID C. HARDISON
" . as Director

;Y

LA

) L §49

Y]

.
-

QLx 9

. : ‘ \

i —

“ . - I PR S I . .. PEE ek - e e L e
L ) L AT et et R . . .t

PRI A PSP T Tt I S T WU T S I




m!_'ijsttd’ p&pulat ons,




zi;:w«.r

A

=

é
|
;

WA L.

ST LTI T

& LTIBENAE - PSCIIRAG B+




oy

B

»
AP € S R

CAA-SR-83-8
¥ CONTENTS

4 CHAPTER Page

—t
L]
[

23 1 INTRODUCTION.ooooooo..-oo.o.o.oooooooooooo-oo.cooooo

StUdy Purpose.l.......o....o........00.0.-.....'..0.

"'.‘ BaCkgPOUﬂd.........o................................ -
::.:‘ b PPOb]elI'I.-..........o-............................... -
o ObjectiveS.cceeacccscceccscccncecacncsccsenccscscnne -
8 Limitations..ceecececacseseccccccnceccccccecennsenes

Assumptions........‘........................I.......
Essential Elements of Analysis (EEA)ccccecccccccsces:
contents of the Report....l.l...'...‘..0.....“....‘

Ho—u—ul-‘t-n-o-n-a
N NN N = et ot ot

EAFA

2 THE ARMY CRIMINAL JUSTICE SYSTEM..ccccvccesceccccses 2-1

el 4

WNSNLE BE

IntPOductionooono.oooooooo.oo.ccoooooooo'oooo...ooco 2-1

‘.:- The Amy Lega] S_ystaﬂ.o-............................ 2-2
":: The Army correctiona] SyStem........-..--........... 2-3
:::‘: Summary.-...........-.....................-......... 2"‘8
ey
"

3 STUDY METHODOLOGY.oooo.oo'o.ooc.-on-oooo.ooooooo.ooo- 3-1
:‘:; IntrOdUCtiOﬂ........-..-............................ 3"1

- The Methodology of the Study..cccevesececccccacacens 3-1
2 Analytic Tools and TechniqueS.ecceccececcacecccccacs 3-3
::'; ma]ity ksuranCE..Cﬁi....I.I.‘O..l......l!.......ll 3-3

s "=
-

METHODOLOGY/MODEL DESIGN......l..................... 4-1

RGN,
AN

A

Introduction......‘.....O'....II....Q...O....'Q..QI. 4-1
Design ConsiderationS.ccccececcesescesccccccccsncsce 4-1
Q-GERT..O..........OQ....I...I.'........l........... 4-2
The Army Prisoner Management Model (PRISM)......c... 4-4
Input mve]omnt.........0...........0‘..........'. 4-1

&mry."'.......l.......O..C'...........l.l....... 4-13

Al » 5 OPERATION AND VALIDATION.........IO........'........ 5-1

:i lntTOdUCtion..o.................o-..oo-........--... 5‘1
':-‘ Werationuooooooo-ouo-oc.ooooooo.o.ooooo..oooo.ooooo 5'1
:L:" Va]fdatioﬂ..nu....................-............,.. 5"5
".';' Imp]enentat'loﬂ.....n............................... 5-10

vii

.................
.................................
......




at s

et o

,A-
fases

.

AT

L aans A

A _1’ A’ n“.‘;’

§ thixt i Sitinis

P
1.

-

-«
K
W
¥
7

ENE

A2

B e >
B N

-------------

W N A N MR I AL, SR LR AR AT Stk A i fhoyas sl it SO CRCRACLN fffﬁqu

CAA-SR-83-8
CHAPTER
6 SWMARY AND mSERVATIONSoo.ooooo.oooo.o.ooooo-oooooo

lntroduction...................'.....I.....l........

Sumry.....................‘...........'..I‘......'

EEA.............'...........................‘.......

mserv‘tions........................................
Limitations.......‘..'.....‘.............I..........

APPENDIX

Stwy contributors...................‘..............
Study Directive.................I............‘......

ReferenCeS..ccceccccccsssccsssecsssccscsssacsosscsace
Introductory Explanation of Q-GERT and PRISM........
User Manual for the Army Prisoner Management Model..
Programs and SubroutineS...ccecceescecccsccccsccocece

TTMOOW >

GLOSSARY..............'......................‘.......’...‘...

STUDY GIST (tear-out copies)

TABLES
TABLE

2-1
2-2

E-1
E-2
E-3

Maximum Sentences to Confinement...cceccccccaccccses
US Army Confinement FacilitieS..cceeccccosscacccscse

offense mtegories........I.........................

court’mrtia] Leve]s......0..‘..........l.‘.........
Parameter Sets for CONPAR..cccccescccccccvssncscccne

vidd

Glossary-1




. En v e T W T T e Y T TR

SRREsE

o CAA-SR-83-8
-3 FIGURES
' FIGURE Page
2 T
I 2-1 Army Criminal Justice SysteM.c.eeececccessceccccccas 2-1
. 2-2 United States Army Confinement Facility
i Organization.cecececcescccscccccccaccocscacsoccses 2-
2-3 United States Army Correctional Activity
Organization.cececeecereccacenssecccscscoccscacanes 2-6
$ . 2-4 United States Disciplinary Barracks
Organization.eeceececcsoccccecscccccsssocccocnsces 2-7
4-1 Components of Q-GERT Modeling and AnalySiS.ceececsse 4-2
4-2 Q-GERT PPOCESS.................-.............-..-... 4-4
4-3 Prisoner Management Methodology..ceeceoceccoccssconee 4-5
4-4 Population Allocation by Sentence Length....ccceuvee 4-6
4-5 The Army Prisoner Management Model....cccceceeceeccece 4-7
4-6 PRISM Representation with Q-GERT Structure.....ceee. 4-8
5-1 Prison Population Sentence-length SubsetS....cceoese §5-2
5-2 Confinement Time Served by Sentence-length
Category and Facility.eecececseccecceccescsocancce 5-3
5-3 Average Daily Prisoner Population by Sentence-
length Category and Facility.cceecevceccosecescnee 5-4
5-4 Average Daily Prisoner PopulationS..ccceceececccccses 5-6
5-5 Armywide Average Daily Prisoner Population...ceceues 5-7
5-6 Amy COUl‘tS-Mart'ia]................-..-..........-.. 5-7
5-7 Total Army Courts-Martial.ceececcccecececcccccnvcnss 5-8
5-8 Army Crime Rate TrendS...cccecesceccscoccaccncansses 5-8
5-9 Validation ReSultSeceeeecececscsacccsccaccaascsnccas 5-9
6-1 Non-Army Prisoners in Army FacilitieS..cccceccccoces 6-3
D-1 Generation/Arrival of Offenders...ccceccceccccscsacs D-2
D-2 Determination of Court-Martial leveleceeceeceocccasns D-3
D-3 Representation of Court-Martial Level..cceecccccoces D-4
D-4 Sink Node for No Court-Martial ProcessSing..cceececoes D-4
D-5 Awarding of a Sentence....eeesescccccescccnscscscces D-5
D-6 Transaction Processing at a Correctional Facility... D-6
D-7 MatCh deO..................Cl’.........I.......... D"7
D-8 MatChing Of Tl‘aﬂsactions...............-............ D-8
D-9 Army Prisoner Management Model (PRISM)....ccceceeess D-10
E"I-l Fomat lo0.ooooooo.-oooooo-o.o-oo'.o'coon-ooooooo..o E-I-Z
E-I"Z Fomat 2..on.ooooooocao.ocooo.oc.-n.oo-n..ooooooo-oo E-I"z
E-I-3 FOmat 3...00.00..0......00...t"o.oo.o.t.oooo..o..- E‘I-3
E“I-4 Fomat 4.onooooo.oooonoooaooooooo-nooooo.ooao'o-oooo E“I-3
E-I-S Fomat 5......C........Q...‘l..l......‘lt.....".'.. E-I‘3

ix

e & CmCoa - - . " - - . .
."-‘_ 4." ..-.-,_' L AL T A ~ R . . P Lol L o - N . . . . .
“ b TG N G I ey BT BRI S RO AP IR S P AU P T WA SO LT Wy SP WA WA ST WU SN PP U AU PN D TN TN SN A W . Y



RS IR o e e e S S A St AU S e Mt SN P i JPan S S1]

CAA-SR-83-8
THE ARMY PRISONER POPULATION PREDICTION STUDY (AP3)

CHAPTER 1
INTRODUCTION

1-1. STUDY PURPOSE. The Army Prisoner Population Prediction Study
(AP3) develops a methodology and model which simulates expected prisoner
workloads on the Army Correctional System (ACS). It is designed to as-
sist the ACS managers in determining expected workloads for planning,
programing, and allocating resources efficiently.

1-2. BACKGROUND

a. This study was requested by the Office of Army Law Enforcement as
a result of the findings of the Army Correctional System Study (ACSS)
and recognition that dynamics were occurring within the ACS causing re-
active rather than anticipatory management of the system.

b. CAA was officially tasked by the Office of the Deputy Chief of
Staff for Personnel (ODCSPER) to study the ACS and develop analytical
tools which would assist the ACS managers in planning, programing, and
budgeting resources by determining expected future workloads on the sys-
tem. The study directive is at Appendix B.

1-3. PROBLEM. The Army prisoner population has significantly increased
since 1978. This increase was counterintuitive given such conditions in
the Army as increased recruitment of high school graduates and decreas-

ing crime rates. Predictive capability to estimate future prison popu-

lation workloads is very limited at present, and no model currently ex-

ists to assist ACS managers in estimating future prison workloads.

1-4, OBJECTIVES. The objectives of this study are to:

a. Examine the Army criminal justice system and determine those fac-
tors which cause changes in prisoner populations within the ACS.

b. Provide analytical results to the study proponent emphasizing
those aspects of the criminal justice system which significantly impact
upon estimation of prisoner population workloads.

c. Develop and provide a methodology and model to the study propo-
nent which will enable the Army to estimate Army average prisoner popu-
lations over the Program Objective Memorandum (POM) years.

d. Provide necessary model documentation to permit operation of the
model to allow assessment of planned policy changes on the ACS.

.......................................
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1-5, SCOPE. The study examines the Army criminal justice system with
emphasis upon the ACS. It includes assessment of each level of confine-
ment facilities and development of a reliable, valid model to simulate
the average prisoner workload for each level of confinement facility.
The study also addresses the impact of non-Army prisoners in Army fa-
cilities on the ACS.

1-6. LIMITATIONS. Limitations to the study are:

a. The study does not attempt to predict the quantity of non-Army
prisoners in Army confinement facilities.

b. The study addresses only enlisted male populations as officer and
female prisoners do not represent a significant proportion of the pris-
oner population from which to draw valid observations and conclusions.

1-7. ASSUMPTIONS. The following assumptions are established in the
tasking directive:

a. An all-volunteer force will continue to exist.
b.. Current confinement policies will remain in force.
1-8, [ESSENTIAL ELEMENTS OF ANALYSIS (EEA). The EEA are:

a. Does the model provide answers to various mangement questions as:
how will Army prisoners be distributed among the levels of confinement
facilities; what will the workloads be over time; for how long will
prisoners be confined?

b. Does the model provide expectations for the ACS 1 to 3 years into
the future? : :

c. Is the model adaptive to such changes in the system as crime
rates, sentence lengths, and confinement policies?

1-9. CONTENTS OF THE REPORT. The following chapters, supported by ap-
pendices, present the results of this study. Chapter 2 contains a dis-
cussion of the Army criminal justice system in general, emphasizing
those aspects which directly impact on this study. Chapter 3 discusses
the study methodology, while Chapters 4 and 5 detail the model design,
validation, operation, and application. Chapter 6 completes the report
with observations about the study and possible alternative approaches
for future consideration.

1-2
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CHAPTER 2
THE ARMY CRIMINAL JUSTICE SYSTEM

2-1. INTRODUCTION

a. In order to understand the flow of offenders into and out of the
Army's prison system, it was necessary to become familiar with the op-
eration of the Amy criminal justice system. Of particular interest
were the commission of offenses, referral to trial, sentencing, and in-
carceration as well as policies and trends affecting these aspects of
the system. Only those portions of the Army criminal justice system
that impact on this study were examined in depth and are briefly related
in this chapter.

b. For the purposes of analysis, the Amy criminal justice system
was broken down into three subsets: offenses, courts, and corrections,
as shown in Figure 2-1.

Offenses Courts Corrections
| Mon Judicial_ o Installation (IDF)
¢ Commission e Court Martial

o Correctional

General ene— SN
Army o Apprehension e Sentencing Activity (USACA)
Population --Confinement o Disciplinary

o Charges

Barracks (USDB)

Figure 2-1. Army Criminal Justice System

(1) The offenses block contains aspects to be modeled that pertain
to those functions normally associated with the individual, military
police, and commanders, i.e., comnmission of an offense, apprehension of
the individual, preferring of charges, and referral to trial.

(2) The courts block represents the legal processing of the indi-
vidual offender. Although the model is not directly concerned with non-
judicial actions, it is represented as a filtering factor for offenders
to reach a level of court-martial. The primary interest of this block
is the sentencing to confinement resulting from court-martial action.
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r (3) Finally, the corrections portion represents incarceration, the
: type confinement facility, and the length of sentences for offenders.

It includes “good time" accrual and clemency actions which impact upon

the actual time served in confinement,

¥ 2-2. THE ARMY LEGAL SYSTEM
_ a. Analysis of the Army legal system is beyond the scope of this
1& study. It is sufficient to state that the Armmy legal system is similar,

s in most aspects of trial and appellate review processes, to federal and
civilian court systems. This study focuses on the trial process as re-
- gards referrals to trial and sentencing to confinement for those of-

o fenders found guilty.

& b. The Army court system is comprised of three levels of court-
martial below appellate review: summary courts, special courts-martial,

o and general courts-martial.

- (1) The summary court-martial is the lowest level of court at

" which an accused may be tried. Since there may be some limitations on

= the rights of the accused at this level, trial by summary court may be

A refused by the accused and he may be referred to a higher court. A sum-

' \ mary court-martial may not impose any sentence to confinement in excess

™ of 30 days.

- (2) The special court-martial is the next higher level court-

-2 martial. There are basically two types of special court--the special

7 court-martial (SPCM) and the special court-martial empowered to adjudge

23 a bad conduct discharge (SPCM-BCD). The major difference is that the

s latter has been empowered by the general court-martial convening author-

’ ity to adjudge a bad conduct discharge in addition to the special court-
martial maximum allowable punishments. The special court-martial can
impose a maximum sentence to confinement of 6 months.

(3) The highest level of court-martial, below appellate review
courts, is the general court-martial. This court is empowered to impose
punishments not to exceed the maximum allowable punishment for the of-

o fense charged as specified in the Manual for Courts-Martial (MCM),

2 United States, 1969 (revised edition).

B c. Table 2-1 depicts the levels of military justice and the maximum
&) sentence to confinement which each can impose.

L
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Table 2-1. Maximum Sentences to Confinement
Level of action Sentence to confinement
Nonjudicial No confinement allowed
Summary court-martial < 30 days confinement
Special court-martial < 6 months confinement
Special court-martial-BCD < 6 months confinement
General court-martial Max allowed for convicted offense(s)

d. There are features of the sentencing process in the military
courts which impact upon any analysis of the criminal justice system.
An alleged offender will, in most cases, be tried for more than a single
charge and specification. The sentence, however, will be adjudged based
on all charges and specifications for which the defendant was found
guilty. The sentence is then imposed as a single sentence fram which
disaggregation to determine how much of the sentence was awarded for a
particular charge is nearly impossible. The treatment to detemine ex-
pectations of sentencing awarded by a specific level of court-martial
for a particular set of charges is to use the most confining offense as
the detemminant.

2-3. THE ARMY CORRECTIONAL SYSTEM

a. General. The Army Correctional System (ACS) is that organiza-
tional system within the Army designed to assist commanders at all lev-
els in maintaining unit discipline and strength and to promote law and
order through participation as an integral part of the military justice
system. The Deputy Chief of Staff for Personnel (DCSPER) has Department
of the Army Staff responsibility for policies and procedures concerning
the Army Correctional System, and provides Army-wide guidance and assis-
tance in those matters. The Armmy Correctional System consists of Amy
confinement facilities, Ammy correctional facilities, and hospitalized
prisoner wards. Ammy correctional facilities are the United States Armmy
Correctional Activity (USACA) and the United States Disciplinary Bar-
racks (USDB).

b. Confinement/Correctional Facilities. Since 1972, Amy compliance
with the Military Correctional Facilities Act has been the consolidation
of post-trial confinement at the USDB, FT Leavenworth, Kansas and the US
Army Correctional Activity (USACA), FT Riley, Kansas. Pre-trial con-
finement is the responsibility of the individual installation commanders
??gF;s performed at the local/regional installation detention facilities

2-3
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(1) Installation Detention Facilities.

confine prisoners with a sentence of 30 days
of a typical Installation Detention Facility

in CONUS and 6 IDF OCONUS as shown in Table 2-2.
pre-trial confinement missions, the IDF now have a post-trial mission to

There are currently 12 10OF
In addition to the

or less. The organization
is shown in Figure 2-2.

Table 2-2. US Amy Confinement Facilities .
Facility Operating capacity
CONUS
FT Benning 62
, FT Campbell 60
FT Carson 62
FT Gordon 60
FT Hood 100
FT Knox 50
FT Lewis 50
FT Meade 57
FT Ord 100
FT Polk 34
FT Riley 96
FT Sill 43
Total 774
OCONUS
FT Clayton 13
FT Richardson 25
Berlin 1 -
Mannheim 156
SETAF 4 _
Eighth Army 50 f
Total 249
Confinement total 1,023

2-4
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;s Figure 2-2. United States Ammy Confinement Facility Organization
-,
o (2) US Army Correctional Activity. USACA located at FT Riley,
W Kansas 1s one of the two Army correctional facilities. USACA provides
T specialized training programs, professional evaluation, and counseling
= necessary to prepare all assigned and attached trainees (former pris-
= oners) for continued military duty or return to civilian life. Further,
2 the USACA provides custodial supervision and care for those prisoners in
> a confined status prior to release to training or other disposition.
o The post-trial confinement mission of USACA currently includes all pris-
o oners with a sentence to confinement of 31 days to 1 year. The organ-
~ fzation of USACA is shown in Figure 2-3. ' '
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Commander
Deputy Commander
Executive Office
1 1 | | I |
Operations & Research & Social dork Pers & Admin
Tratning Evaluation Division Division
Division Division
1
egal Divisi Cheplin fesource
SA "f Division Tth Mana
Step Oivision
| I | |
Retraining Retriining Retraining
Ssttalion Battaifon Battal fon 1
Security
Det

Figure 2-3. United States Army Correctional Activity Organization

(3) United States Disciplinary Barracks. The USOB at FT Leaven-
worth, Kansas is the second of the two Army correctional facilities.
The USDB provides specialized correctional programs, professional eval-
uation, counseling, training, and custody to prepare military prisoners
for return to military duty or to the civilian conmunity. The USDB cur-
rently has the mission to provide such support for all prisoners with a
sentence to confinement in excess of 1 year. The organization of the
USDB is shown in Figure 2-4.
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Figure 2-4. United States Diciplinary Barracks Organization
23 ¢c. Confinement Policies. The confinement policies for the Amy Cor-
N rectional System are fully outlined and explained in AR 190-47. The
" following policies impact upon the flow of prisoners into, through, and
' out of the correctional system.
:§ (1) Periodically the Army Correctional System managers adjust the
o sentence prerequisite for assignment of prisoners to the various levels
S of confinement. Current policy states that prisoners with a sentence of
X 30 days or less will be confined at the 1ocal IDF; prisoners with a sen-
_ tence of 31 days to 1 year will be confined at the USACA; prisoners with
ol a sentence to confinement in excess of 1 year will be confined at the
3
: (2) Other policies which impact upon the flow of prisoners through

the system concern the accrual of good conduct time or work abatements
- . to prisoner sentences as well as parole/clemency board actions. These

’2 policies have the effect of reducing sentence lengths and consequently
N the numbers of prisoners in confinement/correctional facilities at any
e, particular time,

v

23 2-7
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2-4. SUMMARY, The emphasis in this chapter was to highlight those ele-
ments which are of major importance in understanding the portions of the
2 system to be modeled and those factors of the system which have major
‘ impact on the modeling effort.
a. Offense commission rates.

b. Probabilities of court-martial given an offense.

é C. Probability and the distributions of sentences to confinement

; given a court-martial. _

. d. Given a sentence, the level of confinement facility at which con-
finement will be served.

§ e. The lessening of an approved sentence through established con-

y finement policies.

Each of these factors will be further discussed in greater detail in
Chapter 4 within the context of the model development.
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CHAPTER 3
STUDY METHODOLOGY

3-1. INTRODUCTION. This chapter describes the methodology employed and
general tasks performed during the conduct of the Armmy Prisoner Popula-
tion Prediction Study. The methodology will be described in terms of
three major phases: background, development, and validation. The vari-
ous tasks which occurred during these phases will then be described.

3-2. THE METHODOLOGY OF THE STUDY. The background phase provided the
study team with a working knowledge of the military criminal justice
system and the policies and procedures of the Army Correctional System.
Further, the study team became familiar with available data and data
sources, existing methodologies, and tools and techniques for model and
methodology development. During the development phase, relevant data
were selected, tools and techniques were used to manipulate the data,
and the prisoner flow/decision network methodology and model were devel-
oped. Test data were input to the model to ensure the functioning of
the model and the validity of the methodology. During the validation
phase, output from the model was analyzed to determine how well the
model reflected "real-life," given that inputs were calculated from
historical data.

a. Background Phase. The four tasks of the background phase are
described below.

(1) The first task of this phase was accomplished through a search
of the literature pertaining to the Ammy Correctional System and both
military and civilian criminal justice systems. A detailed examination
of current regulatory guidance and reviews of reports by other analyti-
cal agencies provided the basic knowledge which was augmented by inter-
views with personnel who were knowledgeable in both the military legal
system and the Army Correctional System policies and procedures. With
this information, the study team was able to describe, in detail, the
processes by which soldiers flow from the conmission of an offense,
through the 1egal processes, into and out of the Army correctional/
confinement facilities.

(2) The second task was to identify data sources, collect data,
and to determine the relevancy of the data to the study. The primary
sources of data used in the development of model input were the auto-
mated files of The Judge Advocate General (TJAG) of the Army and the re-
ports and historical data from the Office of Army Law Enforcement, the
US Army Correctional Activity (USACA), and the US Disciplinary Barracks
(USDB). These data included rates at which various offenses are commit-
ted, the individuals tried at various levels of court-martial, sentenc-
ing data, and data concerning prisoner populations.

3-1
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(3) The third task was to determine what, if any, Army models and
methodologies were in use to forecast or estimate future prisoner work-
loads on the Army Correctional System, their output, and relationship to
this study. The study team established that other than limited collec-
tion of data, no substantial analysis was employed to make the necessary
estimates. The principal methodology being used was the application of
expert judgment and correctional system experience. It was, therefore,
devolved upon the study team to develop the methodology and model to
permit an analytical estimation of prisoner workloads for the management
of the Army Correctional System.

(4) The last task was to review and select analytic tools and
techniques for use in the study. The effort focused upon those analytic
tools and techniques that could (1) provide the information necessary to
manage the Army Correctional System and (2) prepare the available data
for use in the developed methodology and model. The Q-GERT simulation
language was the technique selected to model the prisoner network system
and a variety of statistical analysis tools were used to operate on the
data to develop the input and test the output. Q-GERT was selected be-
cause it is a procedural network technique which simulates sequential,
time-phased activities and is extremely flexible to problem formulation.
The primary statistical analytical tools were regression analysis and
distribution hypothesis testing for calculation of input rates and sen-
tence distributions.

b. Development Phase. This phase provided for the development of
the prisoner network methodology and model, the development of the rates
and probability distributions for sentencing criteria, and the testing
of the model.

(1) The first task was to build the network of the criminal jus-
tice system as it pertains to the flow of prisoners into the Amy Cor-
rectional System. The modeling tool applied was Q-GERT, an introductory
explanation of which is provided at Appendix D. This task involved
graphically representing each activity and decision point to route of-
fenders into or out of the Army Correctional System. The actual metho-
dology and model development is more fully explained in Chapter 4.

(2) The next task was to develop the necessary rates and probabil-
ity distributions upon which offenders would be generated and decisions
would be made concerning the trial and sentencing of the of fenders.

This task was accomplished by applying regression and heuristic analysis
to the data obtained from the Office of Army Law Enforcement to deter-
mine the commission rates of various offenses. The Army law enforcement
managers do not report or collect significant data concerning lesser
military-type offenses such as disrespect and disobedience. The rates
for these offenses were calculated from court-martial data provided by
the US Army Legal Services Agency (USALSA). The data provided by USALSA
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were also the primary source for the determination of sentencing prob-
ability distributions. These data were examined and probability distri-
butions were hypothesized. The hypotheses were tested to see if they
could be rejected. When a distribution was selected, then the parame-
ters of that distribution were used for stochastic awarding of a sen-
tence to the offender for that particular offense.

(3) The final task in the development phase was to control the
input data and test the methodology/model to ensure that the prisoner
flow was occurring in the manner for which the model was developed.

¢c. Validation Phase. In this phase the model output was examined to
ensure that the model operation and input were such that “real 1ife" was
accurately reflected. Input rates and sentencing criteria were drawn
from historical data and the model output was compared to the actual
prison populations resulting during those years. Further, these rates
and criteria were varied (increased and decreased) such that the study
team was assured that input of a range of sentencing criteria and of-
fense commission rates resulted in a range of expected prisoner popula-
tions which would permit a more analytical management of the Army
Correctional System.

3-3. ANALYTIC TOOLS AND TECHNIQUES. The tools and techniques used in
the Army Prisoner Population Prediction Study are as mentioned in para-
graph 3-2, Program routines and the Q-GERT model have been provided, in
automated form, to the Office of Army Law Enforcement for their use.
These programs and routines are included at Appendix F. An introductory
explanation of Q-GERT and the model is provided at Appendix D, and user
documentation is provided in Appendix E.

3-4, QUALITY ASSURANCE. Quality assurance of the study product was
achieved through continuous close coordination with knowledgeable and
experienced personnel at the Military Police Operations Agency, the US
Army Legal Services Agency, and the Research and Evaluation Division of
the US Army Correctional Activity. As concepts were developed and data
analyzed during the study, discussions were held with appropriate points
of contact to ensure accuracy, consistency, and compliance with current
policies and procedures. Technical assistance was obtained from the
Mathematics/Statistics Team, Analysis Support Directorate of the US Army
Concepts Analysis Agency in the statistical development of the model
input. In-process review briefings were provided to the CAA Analysis
Review Board and to the study sponsor's representative to ensure util-
jzation of sound techniques and study procedures, and compliances with
the study directive. In addition, the CAA Product Review Board reviewed
the study product prior to publication.

3-3
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CHAPTER 4
METHODOLOGY/MODEL DESIGN

4-1. INTRODUCTION. The Army Prisoner Population Prediction Study re-
sulted in the development of two main products: (1) a methodology, and
(2) a model. The methodology is the conceptualization of the process
whereby the criminal justice system can be described graphically and
analytically for that portion of the system which impacts on the Army
Correctional System. The model puts the concepts of the methodology
into operation. The model developed for this study is the Army Prisoner
Management Model (PRISM). It was designed to allow ease of operation
and flexibility in changing model parameters which will, in turn, give
the Army Correctional System (ACS) managers analytical results of policy
decisions under consideration.

4-2. DESIGN CONSIDERATIONS. In the development of the methodology/
model, many factors had to be considered. Most important were the de-
sires of the study sponsor concerning the questions which must be ad-
dressed by the model and the problems in the management of the Army Cor-
rectional System which the model/methodology should be able to assist in
resolving. Additionally, there were technical considerations which
impacted on the development.

a. Background. Interviews with personnel from the Office of Army
Law Enforcement yielded the desires of the sponsor regarding the
model/methodology output and capabilities. Currently, the Army reacts
to overcrowding crises rather than being able to anticipate potential
overcrowding. Thus, it was necessary that the study products provide
the capability to reflect the effects on future prisoner workloads of
changing trends as crime rates and court-martial rates. The sponsor
also needed a capability to determine the distribution of prisoners over
the various levels of confinement and the sentence lengths for which
they would be confined. This information would enable the ACS managers
to make confinement policy decisions to prevent potential overcrowding
at any particular facility.

b. Technical Consideration. The task of the study team in develop-
ing a system model led to several technical aspects which needed to be
considered during development. The system is a procedural system which
is subject to change due to policy decisions and varying offense rates.
It therefore lends itself well to network type modeling design. The en-
tire criminal justice system needed to be included in the design struc-
ture for those portions pertaining to the determination of sentences and
sentence lengths, The overall system design had to be structured to se-
lect offenders from the general Army population, refer them to trial,
sentence them if found guilty, and have them serve their confinement. .
The serving of a sentence was further complicated by clemency and parole
board actions as well as by accrual of good conduct abatements.

4-1
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) Further, the model is to be operated by personnel who are not trained
{ analysts; therefore, the model must be relatively easy to operate.

j;} c. Summary. The above considerations could all be applied using

' Q-GERT which is a procedural networking technique modeling sequenced,

time-phased activities in a stochastic manner. It has the capability to

s model diverse systems and act as a communications/information analysis
tool which is extremely flexible to problem formulation. Q-GERT, there-

I fore, was selected to be the tool with which the model/methodology

development would be conducted.

o 4-3. Q-GERT

: a. What Is Q-GERT? Q-GERT is an analytical tool that has been

ot developed to provide a capability to model complex network systems and

Y apply computer analysis to such systems. The name GERT is an acronym
for Graphical Evaluation and Review Technique. The Q is appended to in-
dicate that queuing systems can be graphically modeled. Components of
Q-GERT modeling and analysis are shown in Figure 4-1.

. Q-GERT
X : Network Symbols

ap-dn
il

2 |
;‘.‘: Data Describing
“u Network Model
=
s Q-GERT
:-:_ Analysis Progra
29
&
o Q-GERT 2
< Summary Reports
{ﬁ L
> Figure 4-1. Components of Q-GERT Modeling and Analysis
<
) \:'.
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}ﬁz b. Q-GERT Networks. The following has been taken from Modeling and
E{g Analysis Using Q-GERT Networks, Second Edition by A. Alan B. Pritsker:

“Q-GERT employs an activity-on-branch network philosophy in which a
branch represents an activity that involves a processing time or a de-
lay. Nodes are used to separate branches and are used to model miles-

- tones, decision points, and queues. A Q-GERT network consists of nodes
and branches. Flowing through the network are items referred to as
transactions. Transactions are directed through the network according
to the branching characteristics of the nodes. Transactions can repre-
sent physical objects, information, or a combination of the two. Dif-
ferent types of nodes are included in Q-GERT to allow for the modeling
of complex queuing situations and project management systems. Activi-
ties can be used to represent servers of a queuing system and Q-GERT
networks can be developed to model sequential and parallel service sys-
tems. The nodes and branches of a Q-GERT model describe the structural
aspects of the system. A process approach is taken in which the flow of
a transaction is modeled. Transactions originate at source nodes and
travel along the branches of the network. Each branch has a start node
and an end node as shown below [see Figure 4-2]. Transactions moving
across a branch are delayed in reaching the end node associated with the
branch by the time to perform the activity that the branch represents.
When reaching the end node, the disposition of the transaction is deter-

- mined by the node type, the status of the system, and the attributes

N associated with the transaction. The transaction continues through the

i network until no further routing can be performed. Typically, this oc-

curs at sink nodes of the network but may occur at other nodes to &i%iw

for the destruction of information flow. Transactions have attrikcte
values that allow different types of objects (or the same type of object
with different attribute values) to flow through the network. Proce-
dures are available to assign and change attribute values of transac-
tions at the various nodes of the network. As transactions flow through
the network model, statistics are collected on travel times, the status
of servers and queues, and the times at which nodes are released. Thus,

a statistical data collection scheme is embedded directly in a Q-GERT

o network model. The Q-GERT Analysis Program employs a simulation proce-

- dure to analyze the network. The simulation procedure involves the gen-

2 eration of transactions, the processing of the transactions through the

- network, and the collection of statistics required to prepare automati-

cally a summary report as dictated by the Q-GERT network model."

A further introductory explanation of Q-GERT and the Army Prisoner Man-
agement Model is presented at Appendix D.
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Start End

Node Node
Incoming Branch Representing Outgoing
Transaction An Activity Transaction

Figure 4-2. Q-GERT Process

4-4, THE ARMY PRISONER MANAGEMENT MODEL (PRISM)

a. General. The development of the procedural methodology and model
for prisoner management was conducted with Q-GERT networking to be used
as the ultimate model structure. The criminal justice system and ana-
lytical methodology had to be graphically represented before the system
could be graphically modeled with Q-GERT.

b. Methodology Graphical Representation. The representation of the
methodology for use in tracking prisoners through the criminal justice
system is shown in Figure 4-3. The procedure is to generate crimes/
offenses at various predetermined rates, calculate a probability that an
offense type will go to a particular court-martial level, and sentence
the offender, Based upon the length of the sentence to confinement, the
prisoner will be sent to an installation detention facility, the US Army
Correctional Activity, or the US Disciplinary Barracks. It is possible
that either the USACA or USDB may be full, in which case the prisoner
must remain in the IDF until there is space for him at the facility in
which he will serve his confinement. Figure 4-4 represents a further
disaggregation of the total prison population into subelements by sen-
tence length. This disaggregation will allow the ACS manager to change

&i confinement policies to preclude potential overcrowding at a particular
¢ facility. For example, if the USDB appears to be nearing an overcrowded
F! situation and USACA will not be operating near capacity, a decision

~ could be made to have all prisoners in the 12 to 15-month category serve
& their confinement at USACA rather than the USDB. This action would re-
- 1ieve the USDB of a population burden and simultaneously allow the USACA
to operate more efficiently.

4-4
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Prison population
—-—-------_---——————-—----q
| |
| 10F 1-30 :
| Days I
=USACA 1-2 2-3 3-6 6 - 12 |
| Months Months Months Months :
I i
) 12 - 15 15 - 18 18 - 24 2-3 :
: Months Months Honths Year |
| UsoB :
: 3-5 5 - 10 10+ I
| Years Years Years :
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Figure 4-4. Population Allocation by Sentence Length
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Cc. Summary. The preceding has discussed the considerations and
structure of the methodology and model. A general representation of the
PRISM is shown in Figure 4-5. Figure 4-6 shows the PRISM as represented

using Q-GERT symbols and terminology. The explanation of this represen-
tation is fully described in Appendix D.

Input Specifications

PRISM Operation Model Output

PRISM
Network
Structure

Build Network
peemelp-] Initalize System
(Datin, Build)

PRISM ) l

é:’t':t Conduct S&in\ulatioq

Computer Analysis
{Q-GERT, GASP)

Management
Reports

Figure 4-5. The Army Prisoner Management Mode!l
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4-5. INPUT DEVELOPMENT

a. General. The data obtained for use in this study originated fram
four sources:

(1) The US Army Legal Services Agency (USALSA).
(2) The Military Police Operations Agency (MPOA).
(3) The US Army Correctional Activity (USACA).
(4) The US Disciplinary Barracks (USDB).

The data from USALSA consisted of court-martial historical information
reflecting numbers of trials over time and the sentences to confinement
awarded to offenders. The data from MPOA provided the study team with
crime rates and prison population historical data over time. Both USACA
and the USDB provided prisoner population information to be used in
initializing the model and verifying the model cutput.

b. Data Limitations. Data limitations strongly impacted on the
study effort and model development. Crime rates which are reported and
collected by the Army law enforcement personnel do not include many
purely military offenses. These military offenses, in some time peri-
ods, account for up to 45 percent of the short-term (6 months or less)
military prisoners. An attempt to estimate the commission of these les-
ser offenses was made and will be described later. Further, historical
data for pa:ole/clemency board actions was not available to indicate the
full impact of such actions on the prison population. The JAG files
from which the court-martial data came do not maintain any information
on summary courts-martial other than the number tried annually. Mili-
tary offenders are, more often than not, tried for several different
charges and specifications at the same trial. When a sentence is deter-
mined, it is not awarded per charge and specification, but as a sentence
for all charges and specifications for which the defendant was found
guilty. It was necessary to assume that the sentence to confinement was
based primarily upon the most confining offense for development of sen-
tencing criteria. These 1imitations hindered and, in most cases, biased
the determination of crime rates, the probabilities, and probability
distributions which were derived for input to the model. Heuristic and
expert judgment was applied to those derivations which seemed unreason-
able, and the rates or derivations were adjusted to reflect “real-life"
occurrences.,

c. Calculation of Crime/Offense Rates. The model has the capability
to generate 12 different offense categories. The categories in the cur-
rent version of PRISM are:

(1) Murder, manslaughter.

4-10
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(2) Rape, carnal knowledge, kidnapping.

(3) Robbery, aggravated assault, larcency (over $50.00).

(4) Housebreaking, burglary, auto-related crimes.

(5) AWOL, desertion.

(6) Military misconduct, disrespect.

(7) Military duty avoidance, malingering.

(8) Military disturbance, assault.

(9) Neglect, abuse, or destruction of government property.

(10) Marihuana-related (use/possession) offenses.

(11) Other drug-related offenses.

(12) Other miscellaneous offenses.
The model user may change these categories or combine then in any way
desired. The only requirement will be to calculate commission rates for
each category. For many of these offense categories the Army law en-

forcement officials maintain crime rates expressed as a rate per 1,000
in the Army. However, for many of the lesser offenses, the study team
had to review the court-martial data and extrapolate back to detemmine
commission rates which would reflect the numbers of courts-martial which
occurred. As this data was maintained over time, regression was applied
to the extrapolated rates to observe trends in the rates and to deter-
mine the "reasonableness" of the extrapolated rates.

d. Calculation of Probabilities. Probabilities were determined for
three decision points in the flow of prisoners through the model. These
are:

(1) Probability that an offender committing crime type i (i = 1,
12) will go to court-martial level j (j = 1, 5; where 1 = Summary, 2 =
Special, 3 = Special (BCD), 4 = General, 5 = No court-martial)

(2) Probability that an offender being tried by court-martial
level j will receive no sentence to confinement.

(3) Probability that a prisoner, serving his sentence, will
benefit from clemency/parole board actions.

The probabilities that offenders will be referred to court-martial
varied significantly in direct relationship to the prisoner population.
The manner in which these probabilities were calculated for validation

4-11
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purposes is explained in Chapter 5. These variables should be deter-
mined by policy actions as well as by past trends. There was little
change, over time, in the other two probabilities.

e. Determination of Probability Distributions. Q-GERT is a stochas-
tic simulation modeling technique and, as such, requires the input of
probability distributions from which processing times will be drawn to
schedule furture events/activities. In this model there are three ac-
tivities/events for which probability distributions had to be estab-
lished. These are:

(1) The generation of new offenders entering the system.

(2) The awarding of a sentence to an offender convicted of offense
type i by court-martial level j.

(3) The actual time to be served by a prisoner accounting for
good-time accrual.

In the first case, arrivals are generally stochastically portrayed as
following a Poisson distribution. However, since the model deals with
interarrival times, that is, one arrival generates (or schedules) the
next arrival, the Poisson distribution is transformed into an exponen-
tial distribution. Therefore, the offense rates described above are ma-
nipulated to provide the parameters for an exponential arrival of each
offender. The parameters are the mean time between arrivals, the mini-
mum time, and the maximum time. These parameters were determined for
each of the 12 offense categories described above. The second set of
distributions derived were for the awarding of a sentence to confine-
ment. For all of the offense categories, the sentences were determined
to follow a conditional Gaussian distribution. Through examination of
the sentences awarded by the various levels of courts-martial for each
different offense, the data appeared to be relatively nommally distrib-
uted. A Gaussian was, therefore, hypothesized and that hypothesis was
tested. In every case the hypothesis was accepted. The distributions
were then made conditional since it is unrealistic to pemmit the adjudg-
ing of a sentence less than zero days nor more than either the court-
martial can award or the offense committed can receive. The third set
of distributions pertains to how long a prisoner will actually serve
after accruing good time. This set was selected based upon interviews
with experts in Army corrections. The maximum amount of good-time ac-
crual s fixed by regulation and, unless a prisoner forfeits his good
time, it accrues automatically. The exponential distribution was se-
lected as the most reasonable distribution to simulate this depletion of
a sentence. The minimum time to be served is the approved sentence less
the maximum good time which can be accrued. The maximum time to be
served is the approved sentence. The mean time to be served is based
upon the experts' opinions.

4-12
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4-6. SUMMARY. This chapter has discussed the methodology/model design
considerations, Q-GERT, the Army Prisoner Management Model, and the de-
velopment of the model input. A further explanation of Q-GERT and PRISM
is provided at Appendix D, and the model user's manual is provided at
Appendix E. Collection of better data will improve the capability of
the model to more accurately forecast the prisoner population workloads
on the Army correctional system.

4-13
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CHAPTER 5
OPERATION AND VALIDATION

5-1. INTRODUCTION. This chapter presents procedures for operation of
the Army Prisoner Management Model, describes the model validation ef-
fort performed by the study team, discusses inherent limitations to the
model and describes the implementation procedures for installing the
model at the user's computer facility.

5-2. MODEL OPERATION

a. In keeping with the model design considerations, the Army Pris-
oner Management Model was designed to be relatively user friendly and
easy to operate. The Q-GERT software package is a self-contained com-
puter analysis package designed to operate on networking systems speci-
fied by the modeler. It is necessary, however, for the user's computer
facility to have the Q-GERT package installed on their system. Informa-
tion for obtaining this software package is included in Appendix F.

b. Given that the user has access to the Q-GERT package, all that is
necessary to operate the model is the adding of the network description
cards and the data input to the Q-GERT programs. The data input neces-
sary to exercise the model are:

(1) Cumulative probabilities that a particular offense type will
go to one of the court-martial levels.

(2) Probability that an offense type being tried at a particular
court-martial level will receive a sentence to confinement.

(3) The parameters of the probability distributions which will
award sentences to confinement for each offense, from each of the court-
martial levels.

(4) The probability that a prisoner, serving a sentence to con-
finement will receive favorable action by the clemency/parole board.

(5) The parameters of the exponential distributions which will
calculate the actual time to be served, after accounting for good-time
accrual.

(6) The number that specifies the upper-bounding, sentence-length
subset for confinement at an IDF. Under current confinement policies,
confinement at an IDF will include only those prisoners with a sentence
of 0-30 days. This subset, 0-30 days, is subset number 1 (see Figure
5-1). This input value, then would be 1.

5-1
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(7) The number that specifies the upper-bounding, sentence-length
subset for confinement at USACA. Under current confinement policies,
USACA will confine those prisoners with sentences to confinement of 31
days to 1 year. This input value would be 5 since the subset, 6 months
to 1 year, is the fifth subset. Each of these input data elements has
been prepared by the study team to reflect current rates, current prob-
abilities, current confinement policy, etc. It is the user's responsi-
bility to change these values as conditions in the criminal

Prison population

r——————--———-———-——_——-_———q
I |
I 1DF 1-30 :
| Days I
r-——--————--—--—--—-—-——-—-4
. |
:USACA 1-2 2 -3 3-6 6 - 12
| Months ﬂ‘ Months Months Months :
|
r-—-———-—--——-——--——_——_—--J
I |
| 12 - 15 15 - 18 18 - 24 2 -3 :
: Months Months Months Year |
| UsbB :
: 3-5 5 - 10 10+ I
| Years Years Years :
I I

Figure 5-1. Prison Population Sentence-length Subsets

c. Output reports from the Army Prisoner Management Model consist of
basically two types.

(1) The model has been designed to produce management reports spe-
cifically for the managers of the Army Correctional System. These re-
ports are shown in Figures 5-2 and 5-3.

5-2
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}j (a) The confinement time served, Figure 5-2, reflects the aver-

(” age time that prisiners, sentenced within a particular sentence-length

category or confinement facility, actually serve on their sentences.
This report will reflect the impact on the ACS of increased propensity
o of courts to award longer sentences for the same crimes. It will also
P reflect the impact of policy changes in accrual of good conduct time and
- clemency/parole board actions.

(b) Figure 5-3 shows average daily prisoner populations computed
- by sentence category and by confinement/correctional facility. This re-
e port will reflect the impact upon the ACS of harsher command climate
" (increased tendency to send offenders to court-martial), increasing or
- decreasing offense rates, and the conditions mentioned above concerning
P average time spent in confinement.

. (2) In addition to the output reports designed for the ACS man-
- agers, Q-GERT automatically produces output reports for use by the Q-
GERT user. Examples of these reports are included in Appendix E.

d. The Army Prisoner Management Model is extremely easy to operate.
The only requirement for the user to operate the model is the input of
the PRISM network data file and the input data file. The model itself
by requires 100-105K of core when it is operating and completes 10 simla-
= tion runs in approximately 3 minutes. The program can be run from a
o temminal, in demand mode, or operated in batch mode.

e. PRISM was designed for ease of operation, speed of operation, and
versatility for the ACS managers. The model achieves all of these de-
sign considerations and produces output reports which will enhance the
capability of the ACS managers to plan policy decisions to effectively
and efficiently control the Army Correctional System.

REAEN

5-3. VALIDATION

A

AN

o a. The validation process of the Army Prisoner Management Model con-

2! sisted simply of calculating the data for the data input file from his-

~ torical data provided by the sources listed in Chapter 4 and operating @
the model. The output reports were then examined to evaluate the extent

- to which the actual prison populations (established by the data from

" USACA and the USDB) were duplicated by the model simulation runs. Addi-

~ . tional ruas were made to assess the behavior of the model to increased
N and decreased offense commission rates, referrals of offenders to
courts-martial, awarding of sentence lengths, etc. Figures 5-4 through
- . 5-7 show, respectively, the actual trends in prison populations by fa-
cility and for the total Army and courts-martial by court-martial level
and total courts-martial from 1976 through 1982. As can be seen from
these figures, the dramatic increase in the Army prisoner population
since 1978 (which precipated this analysis) is reflected, in great mea-
. sure, by a like increase in the number of referrals to court-martial.

= Indications are that crime rates in the Army are declining as shown in

N 5-5
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Figure 5-8, which implies that the reasons for such an increase in
courts-martial and the prisoner population are not solely related to the
crime rates in the Army. The analysis performed by the study team re-
flects that the primary cause of fluctuations in the prisoner population
is a result of a harsher view toward offenders by commanders. Although

: an analytical undertaking to establish such a relationship was beyond

v the scope of the study, interviews with personnel of the Office of The

. Judge Advocate General and the Military Police Operations Agency indi-

: cate that a sterner attitude towards indiscipline in the Army is being

| exhibited by commanders at all levels.
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o Figure 5-5. Army-wide Average Daily Prisoner Population (000)
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b. The input elements for the input data file were caiaculated
through a time-series, trend analysis, The model results are depicted
in Figure 5-9. The model is successful in duplicating historical prison
populations except for 1979 and 1980. The historical data could not in-
dicate that a substantial increase in referrals to court-martial would
occur. However, an excursion was conducted reflecting an assumed inten-
tional, Army-wide policy to "get tough" on offenders and refer more of-
fenders to court-martial rather than deal with them administratively.

In this case, the populations for 1979 and 1980 were duplicated within 6
percent of the actual populations in those years. The Army-wide ad-
justed line in Figure 5-9 reflects the Army-wide average prisoner popu-
lation after discounting non-Army prisoners (those of other services) in
Army facilities and individuals being held in pre-trial confinement.
Since PRISM cannot account for either category of prisoner, the model
predictions should be compared to this adjusted population line.

4 -~

Army-wide
Model

Adjusted
Army-wide

Avg prisoner population (000)
~N
1

4 [ e 4 [ ]
] | | AL | L
1976 1977 1978 1979 1980 1981 1982

Figure 5-9. Validation Results
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5-4. IMPLEMENTATION

a. The Army Prisoner Management Model, as stated in paragraph 5-2,
is designed within the context of the Q-GERT software package. Any com-
puter facility which has the Q-GERT package installed can expand the
capabilities of the package and l1oad the PRISM network data file to
install the model. The programs and routines necessary to expand the
capabilities of the Q-GERT package and the user subroutines necessary to
operate the PRISM Model are included in Appendix F. These routines are:

(1) Procedure PROC1
(2) Program QGERT
(3) Subroutine UF
(4) Subroutine UI
(5) Subroutine U0

These subroutines and programs are explained in Appendix E, the PRISM
User Manual.

b. The Q-GERT software package is a proprietary software package
copyrighted by Pritsker and Associates, Inc., West Lafayette, Indiana.
The package is sold/leased on a computer facility basis only. There-
fore, the user must have access to the Q-GERT package in order to be
able to install and operate the Army Prisoner Management Model. Infor-
mation on how to obtain Q-GERT is included in Appendix F.
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2 CHAPTER 6
) SUMMARY AMD OBSERVATIONS
3
3
e
_g 6-1. INTRODUCTION. The purposes of this chapter are to summarize the

study effort, to address the essential elements of analysis (EEA), to
state the key observations of the study, and to discuss limitations of

the model/methodology.

6-2. SUMMARY. The Army Prisoner Population Prediction Study resulted
in the development of a methodology and model for simulating the flow of
prisoners through the Army criminal justice system into the Amy Correc-
tional System. The model was designed to provide an analytical manage-
ment tool to the ACS managers in order that they may better assess the
effects of environmental and policy decision changes on the prison work-
- loads. The model/methodology development is decribed in Chapter 4 while
g the operation and validation of the model are detailed in Chapter 5.

" : Appendixes have been added to further assist the model users. Using in-
put data derived from the historical records of the JAG, military pol-
ice, and correctional facility files, the methodology/model was success-

it ful in duplicating historical prison populations over the time periods
o for which it was tested. Changes in environmental conditions, such as
) crime rates and probabilities that various offenses would go to court-
2 martial, as well as confinement policy decisions were also tested. The

model behaved in an appropriate manner when analyzing the effects of
N these changes.

6-3. [ESSENTIAL ELEMENTS OF ANALYSIS (EEA). The EEA which guided the

. conduct of the study are stated and discussed below.

a. Does the model provide answers to various management questions,
3 e.g., how will Army prisoners be distributed, at what levels of confine-
s ment, and how Tong will they be confined? The Army Prisoner Management
. Model (PRISM) was specifically designed to collect, analyze, and report
o

information concerning the distribution of prisoners by sentence-length
category and by facility at which confined. Information is also col-
lected and reported for average confinement time served by sentence-
length category and by facility. The allocation of the various sentence-
= length categories to facilities is a management decision and is input by
< - the model user. For example, current confinement policy states that

-, prisoners with a 1 to 30-day sentence will serve confinement in the IDF;
) prisoners with a 31 to 365-day sentence will serve confinement at the

- . USACA; prisoners with a sentence of more than 365 days will serve con-
o finement in the USDB. The various sentence-length categories may be

- assigned to the different levels of confinement by the model user to
assess the overall prisoner distributions.

s
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b. Does the model provide expectations for the ACS one to three
years into the future? PRISM is not a predictive model. The model user
must prepare and input expected future crime rates, probabilities of
court-martial and, probability distributions of sentence-lengths. The
mode]l may be run as far into the future as desired but should only be
projected as far into the future as the model user has faith in the in-
put data. The major benefit to the model design is that the user may
input most-optimistic and most-pessimistic rates and probabilities to
obtain a range of expected prisoner population workloads. Since the
model is very fast, it is quite responsive to this type of operation and
does not, therefore, require extensive data preparation by the user.

c. Is the model adaptive to such changes in the system as crime
rates, sentence-Tengths and comfinement policies? The model was de-
signed to have these variables input to the model by the user. Default
values have been established based on the current state of the Army
criminal justice system. The model user need only prepare and input i
those environmental or policy changes for which an assessment of the
prison population workload is desired.

. d. Although not an essential element of analysis, the study was to
i address the impact of non-Army prisoners in Army confinement/correc-
= tional facilities. The numbers of non-Army prisoners in Armmy facilities

has been increasing over the time periods considered in this study as
shown in Figure 6-1. The impact is that non-Army prisoners are increas-
ingly occupying Army cells at a time when numbers of Army prisoners are
increasing as well. Separate intensive management, and perhaps renego-
tiation of inter-service agreements, may become imperative should this
increase continue.
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2007~

Non-Army prisoners
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L) 1J ) i ) 1
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Figure 6-1. Non-Army Prisoners in Army Facilities

6-4. OBSERVATIONS. The major observations resulting from the study are
as follows,

a. The model, as developed, is successful in assessing the impact of
environmental and policy decision changes on the prisoner population
workloads.

b. The most influencing factors which cause major fluctuations in
the prisoner population are, in order of greatest effect:

(1) The probability that a commander will refer an offender to
court-martial rather than deal with him by non-judicial or administra-
tive action.

(2) Crime rates.

¢. The model has great versatility in accepting wide ranges of the
various rates and probabilities and reporting the state of prison popu-
lations which will result. This versatility together with the ease and
speed of model operation results in a practical, useful management tool.

6-5. LIMITATIONS. The major limitation in the use of the model is the
data analysis and data preparation which may be required of the model
user. The limitations to the data are fully explained in Chapters 4 and 5.

6-3
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a. Study Director

CPT Robert M. Miller, Force Systems Directorate
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Mr. Stanley H. Miller
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Mr. Bret C. Graham, Analysis Support Directorate
Mr. Charles D. Thurston, Analysis Support Directorate

PRODUCT REVIEW BOARD

LTC T. W. Hobbs, Chairman
Dr. A. A. Khan
Mr. H. K. Graves
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CPT R. A. Miller, USA Legal Services Agency

Dr. E. Clayton, Virginia Polytechnic Institute and State
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i APPENDIX B
{., STUDY DIRECTIVE
= DEPARTMENT OF THE ARMY
- OFFICE OF THE DEPUTY CHIEF OF STAFF FOR PERSONNEL.
o WASHINGTON, DC 20310
- — :l.uv TO or
: DAPE -IR E""'"“' 13 MAY 1983
? SUBJCT: Army Prisoner Population Prediction Study (AP3)
.
5 Director
= US Army Concepts Analysis Agency
aal 8120 Woodmont Avenue
N Bethesda, MD 20814
-2
fﬂ: 1. PURPOSE OF STUDY DIRECTIVE. This directive establishes guidance for the
v conduct of the Army Prisoner Population Predictions Study.
xS .
o 2. STUDY TITLE. Army Prisoner Population Prediction Study (AP3).
e 3.  BACKGROUND.
Ef a. The Human Resources Development Directorate (DAPE-HR) of the Office of
oo the Deputy Chief of Staff for Personnel (ODCSPER) has been charged with pro-
g;: graming and budgeting for the Army Correctional System.
. b. Resource expenditures for the Army Correctional System are highly
g:- dependent upon the number of Army prisoners processed through the corrections
~ system annually. It is, therefore, necessary to predict with relative accu-
o racy the Army prisoner population at least cver the POM years in order to
Tiﬁ accurately program required resources.
- c. The method to predict prisoner population developed by US Army
p Correctional Activity (USACA) is sufficient and cannot be significantly
. improved given current data.
e."d
S d. Because of an inability to accurately predict the number of prisoners
- in the system, personnel spaces which handle 43 percent of the prisoners have
- been eliminated in FY 84,
;5 e. The Army Correctional System does not have the capability to manage

daily prisoner workload in the three levels of facilities. Additionally, the
ACS does not have a machanism to model sentence length within the system.

'335 4, STUDY SPONSOR. Deputy Chief of Staff for Personnel (DCSPER). .
e .
5. STUDY AGENCY. US Army Concepts Analysis Agency (CAA).

- 6. TERMS OF REFERENCE.
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DAPE -HRE 13 MAY 1983
SUBJECT: Army Prisoner Population Prediction Study (AP3)

a. Problem. The Army prisoner population has increased dramatically
since early 1978, Predictive capability to estimate the prisoner population
in the out years is very limited at the present. No model exists to predict
daily prisoner workload.

b. Purpose. Provide the Army with an analytical capability to predict
the average daily prisoner population in order to program and budget resources
for the Army Correctional System.

c. Objectives.

(1) Examine the Army criminal justice system and determine factors
which cause changes in the Army Correctional System and provide analytical
results to the study sponsor emphasizing those aspects of the system which
significantly impact upon predictions of the prisoner population.

(2) Develop and provide a methodology and model to the study sponsor
which will enable the Army to predict the Army average daily prisoner popula-
tion over the POM years.

(3) Provide sufficient model documentation to permit operation of the
model in order to assess planned policy changes on the ACS.

d. Scope.

(1) The study will focus on the Army criminal justice system with
emphasis upon the Army Correctional System. It should include assessment of
all levels of confinement facilities and attempt to develop a reliable, valid
model to simulate the average prisoner workload for each level of confinement
facility.

(2) The study should attempt to address the impact of non-Army pri-
soners in Army facilities on the Army Correctional System.

e. Limitations.

(1) The study will not attempt to predict non-Army prisoner
populations.

(2) The study will address only enlisted male populations as officer
and female prisoners represent an insignificant percentage of the prisoner
population.

f. Constraints.,

(1) Study results will be provided to the sponsor on or before 1 July
1983,

..........
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SUBJXECT: Army Prisoner Population Prediction Study (AP3)
(2) Other tasks will be in accordance with the milestone schedule in
paragraph 10b.
:_ . g. Assumptions.
) (1) An a1l volunteer force will continue to exist.
- - (2) Confinement policies currently in force will continue to exist.
M The model, however, should be adaptive to policy changes.
-2 h. Essential Elements of Analysis (EEA).
:j (1) Does the model provide answers to various management questions,
x ‘ e.g., how will Army prisoners be distributed, at what levels of confinement,
: and how long will they be confined?
o (2) Does the model provide expectations for the ACS one to three
- years into the future?
%

- (3) Is the model adaptive to such changes in the system as crime
L rates, sentence lengths, and confinement policies?

p 7. RESPONSIBILITIES.
a. ODCSPER.

'ﬂ (1) Will prepare an evaluation of the study results in accordance
b with AR 5-5.

2 Provide a list of Points of Contact (POC) at Department of
- Defense (DOD); Headquarters, Department of the Army (HQDA); Maijor Army Com-
g mands (MACOM); and other agencies, as appropriate.

(3) Furnish available data on the Army correctional system which is
under ODCSPER control/responsibility. Authorize coordination for data
requirements not under QDCSPER control.

[ (4) 1If data are late or inadequate, adjust the study schedule and/or

- - scope accordingly.

B (5) Authorize and direct close and continuous coordination between
> CAA and Army Research Institute and US Army Operations Agency.

e .

o b. CAA.

(1) Wi11 designate a study director and a study team.

: B-3
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DAPE -HRE 13 MAy 1983
SUBJECT: Army Prisoner Population Prediction Study (AP3)

(2) Will coordinate/communicate with appropriate commands/agencies
for data necessary to accomplish the study.

(3) Provide periodic In-Process Reviews (IPR) as requested by ODCSPER
and provide final study documentation to the study proponent.

(4) Will provide final study results to the study sponsor.
¢. ARI.

(1) Will designate a POC if required.

(2) Will assist CAA study effort in data retrieval if requested.
d. MPOA,

(1) Will designate a POC if required.

(2) Will assist CAA study effort by providing backaround/information
concerning the Army Correctional System, if requested.

8. LITERATURE SEARCH: Has been forwarded to CAA separately.
9, REFERENCES.
a. AR 5-5, The Army Study System.

b. DA Pam 5-5, Guidance for Army Study Sponsors, Sponsor's Study
Directors, Study Advisory Groups, and Contracting Officer Representatives.

c. AR 340-21, The Army Privacy Program,

d. AR 10-38, United States Army Concepts Analysis Agency.

e. AR 190-47, US Army Correctional System.

10. ADMINISTRATION.

a. Support.

. (1) Funds for CONUS travel/per diem will be provided by the parent
organization of each study participant. ODCSPER will assist in obtaining
funds and clearances for required OCONUS DY,

(2) Clerical support will be provided by CAA.

(3) ADPE support will be provided by CAA.
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b. Milestone schedule (additional events and a detailed schedule will be
identified in the study plan). Critical events include:

(1) Brief study plan to SAG or Study Sponsor's Study Director,
20 February 1983,

(2) In-process review, 20 April 1983.

(3) Final results briefing, 15 May 1983.

(4) Delivery of study report, 30 June 1983.
¢. Control procedures:

(1) ODCSPER will provide a sponsor's Study Director to provide gquid-
ance for the study.

(2) ODCSPER will prepare and submit DD Form 1498 and final study
documents to DTIC. .

d. Coordination. This directive has been coordinated with CAA IAW
AR 10-38.

FOR THE DEPUTY CHIEF OF STAFF FOR PERSONNEL:

Colonel, GS
Chief, Office of Army
Law Enforcement

B-5
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s APPENDIX D

s INTRODUCTORY EXPLANATION OF Q-GERT AND PRISM

5& D-1. Some of the material in this appendix is extracted from Mode]in%

and Analysis Using Q-Gert Networks (2nd ed), A. A. B. (Pritsker),

WiTey an% Sons, Inc., New York, 1979. It is highly recommended that the
user of the Army Prisoner Management Model (PRISM) use this book as sup-
plementary reference material.

!!
=

D-2. GENERAL. Q-GERT is an analytical tool that has been developed to
provide a capability to model complex network systems and apply computer
analysis to such systems. The name Q-GERT is an acronym for Queuing
Systems-Graphical Evaluation and Review Technique. Q-GERT has been de-
signed and developed to satisfy the need for a network approach to mo-
deling systems that involve procedural, risk, and random elements. This
appendix will explain the Q-GERT symbols used in the graphical develop-
ment of the PRISM to allow the model user to more fully appreciate the
capabilities of Q-GERT and the model.

D-3. Q-GERT TERMINOLOGY AND SYMBOLS

a. As discussed in Chapter 4, Q-GERT is an activity-on-branch net-
work structure where a branch represents the activity. Nodes are used
to separate branches and represent milestones, decision points, and
queues., The items flowing through the network are referred to as trans-
actions. The remainder of this appendix will follow the graphical rep-
resentation of PRISM, discussing each symbol used in the graphical
go%e]. The full graphical model is depicted in later appearing Figure

b. The first sequence of events/activities in PRISM, shown in Figure
D-1, represents the generation of 12 different offenses. The specific
offenses or aggregation of offenses into offense categories to be mo-
deled is determined by the user. Each of these nodes in the first stage
1s a source node designated by the special symbol {arrow) on the left of
the node. In this example, node 7 is designated as a source node which
requires no arriving transactions to release it initially and the node
will be released each time a transaction arrives. Releasing of a node
merely implies that all actions which are to occur at a node will occur
when the node is released. For each transaction, attribute number 1
(the attributes are characteristics of each transaction carried in a
vector associated with that transaction) is set to a constant 7 at this
node. The releasing of this node causes the following actions to occur:
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(1) Attribute 1 is set with the offense type.

(2) The arrival of the next offense is determined by an exponen-
tial function with parameters established by parameter set 7.

(3) The transaction being released begins activity number 19 which
will require a constant 0.0 amount of time to complete.

Time to complete activity. Follows an
’exponential distribution using Parameter Set 7

Initial # of transactions
to release node 7

Time to complete activity
is a constant §.§

Transactions to release node 7 Node number

/ @\ktivity number
Subsequent # of 1

Attribute 1 is set to a
constant 7

Figure D-1. Generation/Arrival of Offenses

c. The second stage in the graphical model, shown in Figure D-2 rep-
resents the decision point to detemine the level of court-martial at
which the comnmitted offense will be tried. The decision is made pro-
babilistically within the subroutine, UF (User Function). The shape of
the right side of this node represents a conditional-take-first branch-
fng rule; that is the first branch whose conditions are satisfied will
be followed and no further branches will be examined. The releasing of
this node causes two actions to occur:

D-2
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‘" (1) Attribute 2 is set with the level of court martial.

(2) The transe-tion being released will follow the branch whose

X conditions are first satisfied.

1

- Attribute 2 is set by User

i Function at line 1

S Default value for time

:‘ when not specified

- AT2.€0.2) (CO, @.

2 G ZPF 1113 2.60.2) 9.9)

oy Conditional-take-first branching

e based on value of attribute 2

2y Figure D-2. Determination of Court-martial Level

2

3

d. The third stage, shown in Figure D-3, represents the five levels
- of court-martial at which an offense may be tried, General Court-

- - Martial, Special Court-Martial empowered to award a Bad Conduct Dis-

- charge, Special Court-Martial, Summary Court-Martial or no Court-Mar-

o tial. The only new terminology represented by this node is that collec-
% tion of interval statistics is designated to be made. .
D-3
2
-
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@P
‘{{:;erval statistics will be

collected at this node

Figure D-3. Representation of Court-martial Level

e. The fourth stage of PRISM consists of two different types of
nodes. A sink node, Figure D-4, into which those transactions not going
to court-martial will be processed and a regular node at which condi-
tional-take-first branching will occur, Figure D-5. At node 19 the user
function will be used to award a sentence to the transaction being cur-
rently processed based on attribute 1, the offense type, and attribute
2, the level of court-martial at which the offense was tried. The
length of the sentence to confinement is assigned as attribute 3 and
conditional branching occurs depending on the value of attribute 3.

N

Figure D-4. Sink Node for No Court-martial Processing

D-4
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. Attribute 3 set by User
7 Function at line 2

(AT3.LE. 1 yr)

All transactions will be
“marked"” with current time Conditional-take-first branching
based on value of attribute 3

- Figure D-5. Awarding of a Sentence

f. The fifth stage of the graphical representation of PRISM is the

y most complicated, perceptually, of the model. Represented are the con-
- finement/correctional facilities (nodes 21, 22 and 25) and the procedure
- for handling prisoners (transactions) being sent to either the USACA or
g the USDB. Node 20 is merely the reguiar node at which statistics are
B collected for those transactions being tried but receiving no sentence

= to confinement. Figure D-6 shows that portion of the model pertaining
to the processing of a transaction into the USDB.

& D-5
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Processing time determined by
User Function 4

Initial # in queue
0
- -
(AT3.6T. 1 1) _‘g—-— NN

UFi3 [25 =..---——"‘"" Number of paraliel

e e o, servicers

\\‘
Right-hand side represents
a queue node
ﬂnﬁ (ATSLE.Y)
al S|27

Figure D-6. Transaction Processing at a Correctional Facility

Maximum number
aliowed in queue

\

Ranking order in
the queue

(ATSSY.1) (60.)

Queue node 25 represents the USDB. In this case the branch following
node 25 shows 25 parallel servers, each of which can process one trans-
action at a time. These servers may be viewed as prison cells. The mo-
del does not permit any prisoners to wait within node 25 for a server to
become available, if all servers are busy when the transaction arrives.
Instead, the transaction will “balk" (dash-dot 1ine) to Q-node 26 which
will process the transaction with zero time to node 27. At node 27,
User Function 5 will calculate the time remaining on the sentence, award
that remaining time as attribute 5, and will either send the transaction
to sink node 94, if the sentence to confinement has been served, or
route the transaction back to Q-node 25 to see if the remaining sentence
can be served at the USDB. At Q-node 25, the queue ranking order is
based upon the smallest "mark time.* Since each transaction was marked
at node 19, the smallest mark time is the transaction which has been 1in
the system the longest. As each transaction is processed by node 25,
User Function 3 is employed to give each transaction a unique identifi-
cation number and then award that number as attribute 4. Simultane-
ously, as will be explained later, a mirror-image of each transaction is
created for use further on in the model. As each transaction leaves
node 25, the time to complete the next activity (serve confinement time)
is computed by User Function 4. The dashed lines emanating from the

. right hand side of these nodes represent direct routing of a transaction
= and do not involve any associated activity or processing time,
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g. The sixth stage of the model is identical to the fourth stage.
It consists of a sink node (node 92) and a regular node with condi-
tional-take-first branching. The sink node is for those transactions
which did not receive a sentence to confinement. The regular node is a
decision point to route transactions to the proper queue node corre-
sponding to the length of the sentence each transaction was to serve,
i.e., 61-90 days, 12-15 months, etc.

h. The seventh stage, depicted in Figure D-8, is a combination of
two queue nodes paired with a match node. The match node, Figure D-7,
is utilized in this model to pair up the transaction which has just com-
pleted serving a confinement sentence with its image transaction sent by
node 21, 22, or 25. This process of imaging and matching allows the
collection of statistics on the transactions which are being processed
by activities 58, 59, and 60. Since statistics can only be collected at
nodes, information about how many and for how long transactions were
actually in confinement would otherwise be lost.

Dashed lines indicate routing
only (no activity performed)

Attribute 4 is the
basis for matching

Node number

Figure D-7. Match Node

D-7




AN IPR L ACR IR AU * S St et e
N -t

CAA-SR-83-8

Figure D-8. Matching of Transactions

As Figure D-8 shows, the transaction which began serving confinement
during activity 60 had its image placed in Q-node 46. When the sentence
has been served, the original transaction arrives at node 34 and match
node 58 will pair the transactions for further processing. In this man-
ner, all statistics which pertain to the transactions engaged in activ-
ity 60 (serving confinement) can be obtained by observing the
transaction(s) in queue node 46.

i. The last stage of the graphical representation is simply the sink
node, node 95, into which all transactions which have completed serving
confinement are gathered.

j. Figure D-9, the Army Prisoner Management Model in Q-GERT graphi-
cal form, shows a source node (node 80) below the second stage of the
model. This node represents the generation of a timing transaction.
Every time an arrival causes the node to be released (the first release
occurs at time zero since it is a source node) the next arrival will be
generated according to user function 7. This portion of the user func-
tions was written to allow the collection of special information for la-
ter output. By using a timing transaction, such information collection
can be done regularly at specific times, in this case every month.
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.............................................
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k. This completes the graphical description of the model, PRISM.
The remainder of the appendix will discuss the input of the network for
computer analysis by the Q-GERT Analysis Program.

D-4. Q-GERT MODEL INPUT

a. To prepare the model, as represented by the Q-GERT graphical net-
work for computer analysis, it is necessary only to create a set of in-
put records containing the network data. In general, a record is neces-
sary to represent each node, activity, parameter set for each stochastic
function used, and each assignment of an attribute. In addition a
header card with general information and a trailer card to indicate the
end of the network are necessary.

b. The Q-GERT Analysis Program automatically obtains and provides
data and statistical estimates resulting from the network, such as:

(1) Average time a transaction spends in the system.

(2) Average number of transactions in the Q-nodes.

(3) Average fraction of time a server is busy/idle.
Many other types of output are generated automatically. It is suffi-
cient to say that translation of a network model to input data is direct
and that generation of output statistics is automatic. The PRISM model

also has output reports that have been developed specifically to satisfy
the needs of the Army Correctional System managers.

c. Annex I to this appendix is a 1isting of the PRISM Q-GERT input
records. The input requirements for each type of record are provided in
Annex II.
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ANNEX I TO APPENDIX D
PRISM NETWORK INPUT RECORDS
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= ANNEX 11 TO APPENDIX D
DATA INPUT DESCRIPTION FOR Q-GERT NETWORK CARDS

GEN « general project information

Field Associated
Number] Description Vi JDM Editiag Erronn
. 1 [Cadtype GEN (Required) = ‘GEN’ 8101
. Alpha field (vp 12 1f present, fiest characher
2 |Avalyst neme significant 12 blanks must be alphabetic (only fiest 0
charactens) 12 characters are processed)
. 3 |Project name or number Alpha field 12 blanks (see previous field) 108
4 [Month Integer 1 Integer betwoen 0 ond 12 106
§ Doy Intager 1 Integer betwesn O and 31 108
¢ Y Integer Integer between 1970 and 2001 0
7 | Number of STAtistics nodes Integer JO Intager between 0 and maximum number | 107
: of nodes
8 | Number of SINK nodes Intoger I mbmmoﬂ-ﬁ-ﬁ—h 1
9 | Number of SINk node relsases to end a run) Integer valinFild 8 | Integer 19
10 'ﬁubdmmdthm Read 1LE® Ponitive roal i
11 | Number of runs of the netwock: Intages 1 Positive intoger 1
15 |indicator fon output reports in addition | First Run, Eath Run] Pist aTaTa'Ca? (LAST) m
1o the finel summary report Cumulstive & Each -
Ren, Summary Ouly
13 | Time from which statistics will be kept Real Non-negative real
L1 1
34 | Maxinum number of attributes with sach | Integer I Noa-nagativs integee m
transaction flowing through the setwork
15 | Bun somber for beginning of evest tracing | Integer tracing mmoﬂ*d -
18 | Rus oumber for of ownt alue of Field 15 between valus of Fleld 15
(ﬂhmvﬂhm ndl ke miwn 1]
17 | Rum suraber for beginning of nodal traciag | Entager Josnetraciag  [Intager tutween Oand i in Field 11 | 118
18 | Run sumbes for of nodel . duels betwesn valee m
mﬂimhﬂ) e n mmd*hﬁln
19 | Indicator thet ark iputoards [» T 1
with errars are S0 % ﬁ:" g
20 | Exscution eptien — No emacution B8 = T, B2, B¥, « W ) |
= No exscution klt-— Echo syppressed) |
any lnput discrep-
mde .
— No esscution
ingut disceo- 1
i pancy
u upu.uwu Integm Pm Inbgm
we. (Specily caly when inclading
subastwwrin)
' 2 | Larpast activity vombes defined Intagee rmu hige
- ‘ Ty oser. caly when inchafing
D-11-1
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{
o
::E QUE - queue node description
A Number| Description Ve Detolt Riitng Ervers
- 1 [Cardtype . [T Boquind) | =QUF )
2 [Node sumbee/Label for output identifl- | Integer B cher- (Required)/ between 1 and mazimem [
eation sctem |Biaaks '.'.‘.‘&a..a. ,
3 [initial pumber in quews Integee jo Now-negative integer 0
4 |Mazimom sumber permitted in quess :h | Nou-negative intagee o
indinite, wo
detadkt) .
s characteristics of node Detarginistic Detuministic | =P D ns
Probabilistie
‘ meh sode/ FIFO-festin- 0 XX AT ] s
¢ it ot
LIOlmt b
fostont .
Swall wina
first (based
on sitribute
valos)
Big valwe fast
[}
sttribate
oo or Q-nodes ranked by Small o Integw o ark Tine betwesn | and muzimum 7
‘-“, i.thmhd&;&&. Mk Time r somber of attributes er W°
T |Balking or blocking information Tedisgw . |Binws | = B o btege betwesn 1 and o
T Integee = node lntte mexinm samber of acdes un
SO mumber to which oum “
2~ balhars ave “un
% e
0 s Egnmm‘-’ma Rl W u-.-: Rula'N
248 histogram te be cbtained porting
for this ode. Satistis
’ -m:;a_an“. Rl n-.-: Pusitive Real o N
-5 ot Nls Pt o
> 1031 nodes or the MATCH acdeen | Integer NoSacdier | Integer betwesn 1 sad muzimem ™)
P side of Q-node (¥ any) (bt ast ¥ MATCH sode | sumbee of nodes “n
e the Qode) Voo merethem shdQub
- 8-node is spacified, the erder
) m-&bhﬂ
i~ the smsocisted S-noden. ,
ot
~.
" !
\d
T
o
“ D-11-2
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1
o
% REG-regular node description or  SOU-source node description
o = ‘ ol
,; Ducigtin Valw Defrt | Biiting Erron
e 1 [Cadum REGw 50U Maqusd) | = REG & SO0 o0
(Roqui betweea 1 sad mazimum 8002
3 | Node member Intagee (Reguired) m‘*

. 3 | Tnitial umber of iacoming transactions | Integer 1i R0 7 2008
AR o reeess the ede sy | STt B0

4 |Subsequest member of mcoming trens: | Tategar (Yo spachly Tataite Positive g )
ol e St | e )

¥ T |Ovtpet dsactaristin o nele Probabiietis Deiarniistic | = 7,7, T.«% =
y P il ta

; AN (conditional, take o)
» ® | Endicator that this node & o mark Nt W 3
2 NoM o RBG = 2

7| Crilarion o associating ao sttribute set. | Hold the attribute - T,1,%, ]
. -u.m.-:&mmu th’g-ﬁmm‘: Lo . LSe¥

i Lt

2 - or bold attribute set of the

= Snllu"&'t ]

[ ]

Bl e i v

o b

T et

I Small or Big specified, the ———s Totege betwars ——r—
Pumbr ofth it b ed or W ¢ Meck Time dm.qéﬂm m
o for mark time tranmaction ot
"N

VAS - wlue amignments to attributes of transactions

Pield | Associeted

Number| Description Ve Ju-n Rditieg Evn
. 1 |Cadipe VAS (Required) | = VAT %00
- 3 | Nods sumber ot which signment s 40 | Iniegar (Roquired) | Integer betwesn 1 and mezimom "
gty o made of medes [ ]
= 3 | Numberof theattributetowhichthe | lntngue 1 ntager betwees 1 and mesimem samber] 000
o amignnent ia to be made of sttributes

4 | Distribution er function type for the 2 charscter ID chossa irom | 0O = 2 charactee ID from Table Al o

asigament lint of distridustion types

. (Table A1)
. § | Parameter oot tumber for the amsignment | Integer or Ranl oo Integer or Reul 0
AN 635 | (Repest Plalde 3, 4, and § to specify wp 80 7] o
R additional sssignments. Use cnly 1 VAS -
faput card for each node ot which
1;.‘- ansignments take place)
-
v .
Y
<
3‘:: D-11-3
k-2
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. . ACT - Activity description
Feld Associsted
Nuhlbuuhl- Viw Defock Biiting
1 [CrdTyme ACT (Required) | = ‘ACT 0
3 [Strtacde Intagee (Roquired) | Number of an existing aods 002
R 3 [Baimede (Roquired) | Number of an esisting node (sot as 9008
. Tetoge meembly sode)
;.: 4 [Distribution or function type %ﬁ o = 2 character ID from Tabls AL 2004
: from st of
Gistribution
types (Table AD)
§  [Parameter sot number or value of Intager o Real (1) 08
? constant
: € [Activity umbee/ betwoen 0 and 1008
: Integer Sytem- l‘lm saxinan punber] o
: 70
3 Label for ssrver identification 8 characteny Bk
X 7 [Themmbuol 1 Noa- 07
Ftey ‘servers repressnted Integer nagative intagee L
8 | Probebility (cnly applicable Roal pumber 05 Real sumber betwoen 0. and 1. 1008
. mu:"l’-m. Dotwoen 0. and Dagative intager 1
", otart node is 8 SELector using L or attribute sumber
\ -« whare probability
. lnstased
. 8 | Order of testing conditions Neo-negative 0 (= condii- | Nos-negative numbur 008
. (ubnﬁaﬁoim-b mamber (integer tions tested
has ‘T branching® or start node o roal) in order of
is & SELactor using POR rule™*} nput
X 9 | Condition code {only Soe Condition Start nede 1008
A i start node hes T a2 ‘A’ Codes List*>* relonsed 2000
" beanching) NCR). 0o
. ‘rcn.ehMMM.MMMP(WWM)Mn&thmmhﬁ
" node is released, conditions on sssociated branches will be tested in ascending order (Jow valuss first) based on this valas.

** The “prefacred order” for selection from fres servers is escending ordee (low value firet) based om this value.

**¢ Condition codes allowed are

. T T

LT, T R, R T e W TR T e TR T TR T e T W T e W W, WM e e e
Tt et N o e e e e et N T T T L e s T T T ST

- . - R LN
PG I Yl Ui YL VA Wl Dl Yh it el W G Vel DY W

M W .
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CAA-SR-83-8
PAR - parameter set description
Fisld Associated
N Vol Defanit Rditing Errons
1 |Cardiype PAR (Requined) | = PAR )
2 [Parameter ot sumber Integer (Roquired) Intoger between 1 and maximum number [ ]
of parameter sols
3 [Pumetar1 Read . Rl 03
4 [Panmeters Ral 200 Reel "0
5 |Parseters Red 1 Real "
¢ |Parameterd Real 3 Reed %3
7 |Rendom Namber Streem Integwr MXSTR=10 [ lnteger 0
]
A le is obtained from s distribution such that if
unp.l:l?lpbu than the ninimum value, the sampls value : For UNiforn distribution For POinsces distribution
&onnwth:mminum::‘lue fhmxhﬂ);li!::?u:p hmo':: Parsmeter1  Not wed Parameter 1 Ew_
maximum ue, the sample ue Illl‘ﬂd Parameter minimus RIDIRTER
maximum valus. This is not sampling from a truncated dis- ! wie valmo

mbuﬁonb\ltumphngﬁomadhtﬁbuﬁonvubadm
probability of obtaining the minimum and maximum values.

parsmeters required to sample from the distributions
are described below. The parameter values for the lognor-
mal (LO), triangular (TR), beta (BE), gamma (GA), and
bohPERT(BP)mmodxﬁdtonmphfymdonumplin..

The

Thus, parameter sets for these
used for any other distributions,

distributions must not be
i.e., a parameter sst for a

lognornddutribution m\utonlybouudfa from
| sampling

FarCOunnts.noPAReudkanl\neﬂheoo-
stant is taken as the value given to parameter set specifice-

tion.

For NOrmal, LOgoormal, BEta, and GAmma distributions

Passmster 1
Pasameter 2
Parameter 3
Paramgter §

‘The mean valne

The mininum vaite
The mazimum velee
The standard devistion

Perameter2  The minimtzn valee
Parameterd The masimum value
Parameter ¢  Not wed

Care is required when wing the
POison since it is not usually
weed $0 represent an interval of
time. The interpretation of the
mean should be the mean sumber
of time units per time period.
For BP snd TRisogular distribution

Parsowtar] The most lkely el m

Paramseter 2 The optimistic value &

Parametor$  The pessimintic valoe b

Pursmaeter ¢ Not ued

D-1I-5
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SIN - sinknodedescription or STA - statistics node description

Field Associated
Nuzmber|]  Description Vako Defaalt Rditing Errens
1 [Cardtype SIN o STA [Required) | = SIVar STUA* 008
3 pumber/Label for cutput identifi- | Integer/3 characters (Required)/ | Integer between 1 and maximum 002
i Blanks wumber of nodes
3 itial pumber of incoming transactions | Intager ! Positive integee 2003
E:lnlwnhub |
4 umber of Integer (to apecily  infinite Positive intages 003
ing transactions (o release the nods | infinits, use default)
the first release)
§  [Output characteristics of node Probabilistie Deterministic | = P, D, F,a'A’ 0
Doterministic
Firet (conditionsl, teke
fast)
Al (conditionsl, take o)
L jatical quantities to be collected First (time of first release) |Fiest =7\, B,T,a?l
A1 (tizne of of! relessen) .
Between (time betwesn
Interval (tims interval from
ot recent marking of
transaction to releass of
Delay (dalay from first &
the node is relessed)
7 | Theupper limit of the first cell for the Rula'N N-nom |Rele'N
i 'to be obtained for this node. m
! The first cell of the bistogram will contsin i
the oumber of times the statistic of
interest at this node bad & value loms thes
or equal to the value given in this fleld.
8 | The width of sach cell of the bi Resloe'N' N—>nore- | Positive real or ‘N
Bach ki containe 20 cells. porting of
Inst cell will contain the number of statistics
T
2
limit of the first cell (Fleld 7) ples
18 5 cell width (Fisld 8).
9 | Critarion for asocisting an sttribute set | Hold the attribute set of the| Lest =T, 1L.%«?
with a transaction passing through a sods /] hmm' aiving
Lest
or bold aftributs st of the
ion with the
Smallest valoe in 2 giva
Biggest velae In 2 givn
1f Small or Big specified, the number o« Muk Time betwesn 1 snd meximum
dlh-&iz‘bbh-du'l'h m& of attributes specified fora
mark time traneaction o W

'y “l 'Il ‘_’l
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MAT - match node description
Field Associated
N\-balm Valwe Defscit Rditing Erom
1 |Card Type MAT {Required) | = MAT %00
2 |Node Number Intoge (Raquired) | Luteger between 1 and
maximum aamber of sodes 002
$  [Matching attribute Number & Insteger Integer betwosn 1 and
M for mark time Mok Time Mok Tine| mazimuw acmber of ™
sttributes for the
simulation e W
4 |Q-nodes containing transactions to be Intage o lonst 2 Q-nodes
matched by this match sode (up te § smsocisted with the
'Q-nodes are allowed)/ Match nede 8104
Node number to which a matched Intager No routing
transaction from Q-node is to be routed
5-8 |Repeats of Field 4. At loast 1 repest :
roquired and st wost 4 repeats allowed. e
TIM - Time-persistent statistics (required only if calls to subroutine TIM are employed in UF)
Number| Description Value Editing Emron
1 [Cardtype ™ (Required) | o TIM' 8000
2 [Numeric code, II, used to identify Integer (Required) | Non-pegative integer
all statistics resulting from calle Jess than or squal to ”z2
to subroutine TIMOOX,IT) with the MUTIM
same second argument. This code
must be unique among all TIM statistics/
Alphanumeric label for identification Alphanumeric Alphsoumaric
of TIM statisties
3 [ 1nitial value for the variable Raal o Real 28
msocisted with the numeric code in
Fild2
415 ]| (Repeat Fields 2 and 3 to specify
up to 7 TIM type statistics per TIM
card. Additiona! TIM cards may be used)

D-I1-7
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COL = Colect statistics based on observation (required. only if calls to subroutine COL are employed in UP)

m:!huﬂﬂ- Detost | Baing

als|il

Vol
1 |[Cardtype coL (Reguired) | = COL'
i o
statistics resulti » [
subroutine COL(X.J) with the aseme ol
sscond argurent. This code must be
unique among all COL statistics/

Alpbanumeric label for identification Alphasuserie Blanks Alpheaumerie
of COL statistios

39 |(Repest Field 2 to specily wp
t0 7 COL type statistics per COL,
:‘J.Mdmnl" COL cards may be

. IFIN - fivish of all networks

R=L$xdu- Vale Defakt | Bditing

1 [Cardtype N (Ablesk | Blank card or = TIN'

i}
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APPENDIX E
USER MANUAL FOR THE ARMY PRISONER MANAGEMENT MODEL (PRISM)

E-1. INTRODUCTION. The PRISM model was designed to facilitate user ap-
plications for management decisions concerning the Army Correctional
System. All data entries which must be varied and input by the user are
external inputs to the model. Thus, recompilation and recollection of
the FORTRAN subrountines are not necessary. The user needs only to
change the desired input data, located in the Q-GERT model network file
and the data input file, to execute the program. The software through
which the user may affect the operation of the model includes the Q-GERT
subroutines, the PRISM network data file, and the data input file.

E-2. MODEL SUBROUTINES

a. It is possible for a programer familiar with FORTRAN to make
changes or modifications to the Q-GERT code or to expand the capabili-
ties of the basic Q-GERT software. This model is designed to operate
within an expanded version of Q-GERT. Program QGERT and subroutines
PROC 1, UI, UF, and U0 identify all of the common blocks, dimension
statements, and identities which may require modification in order to
expand the capabilities of the Q-GERT software package and the model.

b. Subroutine PROC 1 contains the set of common blocks used through-
out the model. This set is passed to all other subroutines (by an IN-
CLUDE statement) except subroutines UI, UF, and U0. The common block
used in these three subroutines is only necessary for use with the code
written specifically for the operation of PRISM.

C. Subroutine UF (User Function) is the subroutine which contains
PRISM specific decision and assignment actions. It accomplishes those
model design tasks which the general process of the Q-GERT Analysis Pro-
gram does not accomplish.

d. Subroutine UI (User Input) contains the code for reading and pro-
cessing the user input data, rates, and probabilities contained in the
input data file for the model.

e. Subroutine UO (User Output) contains the code necessary for the
production of user designed output reports.

f. Program QGERT is the main operating program and determines the
maximum network size. The Q-GERT (expanded) used at the US Army Con-
cepts Analysis Agency (CAA) has the capability to model 999 nodes in ad-
dition to other expanded capabilities. The dimensioning statements for
the expanded version used at CAA are contained in subroutine PROC 1.

.............

------
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g. If the user desires to make changes to any subroutine other than
PROC 1, recompilation of the subroutine which was changed and recollec-
tion of the entire model is necessary. If changes are made to PROC 1,
recompilation and recollection of the entire model is necessary.

E-3. INPUT FILES

a. There are two files whereby the user can set the input variables
to the model for use by the Q-GERT Analysis Program. These files are
the data input file and the PRISM network data file.

b. The data input file contains the set of data elements which es-
tablishes the conditions under which the model will generate transac-
tions and make decisions to route those transactions through the model
network. The data input file currently contains 40 data records to be
input by the user. A summary description of these data records and the
formats for the records are provided at Annex 1. These data records are
used as input to build several arrays for use by the model.

(1) The data array CUMP (Cumulative Probability Distributions)
contains the cumulative probability distribution that an offender com-
mitting a given offense will be tried by a particular level of court-
martial. CUMP is a 12x5 array where the element CUMP (I,J) reflects the
cumulative probability that offense type i will be tried at court-mar-
tial j: where i=1,12 and j=1,5. The 12 offense categories are presented
in Table E-1 and the 5 levels of court-martial are presented in Table
E-2. Each row represents a cumulative probability distribution.
Example:

cuMp 01 0.00 0.00 0.05 1.00 1.00

In this case, offense category 1 is as shown in Table E-1. There is a
.05 probability that an offender, comnmitting offense type 1, will be
tried at a Special (BCD) court-martial and a .95 probability that the
offender will be tried at a General court-martial. There is a zero
probability for the offender being tried at any other level. Another
example is:

CuMp 07 0.15 0.60 0.95 0.95 1.00

In this case, an offender of military duty avoidance has a 0.15 prob-
ability of being tried by Summary court-martial, 0.45 probability for
Special court-martial, 0.35 probability for General court-martial and a
0.05 probability of not going to court-martial. The format for entering
a CUMP record is included in Annex I,
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Table E-1. Offense Categories

Category number Offense(s)

Murder/manslaughter/other capital offenses
Carnal knowledge/kidnapping/other major offenses
Robbery/agg assault/larceny
Housebreaking/burglary/auto related offenses
AWOL/desertion

Military misconduct/disrespect

Military duty avoidance

Military disturbance/simple assault

Neglect, abuse, distruction of Govt property
Marihuana related offenses (use/poss)

Other drug related offenses

Miscellaneous

b b b
NE=EOWVWONOITO BWN -

Table E-2. Court-Martial Levels

Level number Type of court-martial

Summary Court-Martial
Special Court-Martial
Special (BCD) Court-Martial
General Court-Martial

No Court-Martial

N P WwN =

(2) The data array NOCONF (No Confinement) contains the probabili-
ties that an offender being tried for a particular offense type at a
sRecific court-martial level will recieve a sentence of no confinement,
This array is a 12x4 array where NOCONF (i,j) represents the probability
that offense type i will receive no confinement from court-martial level
j. An example of this input is:

NOCONF 05 0.04 0.02 0.01 0.00

In this case, offense type 5 will draw a sentence of no confinement with
probabilities 0.04 from a Summary court-martial, 0.02 from a Special
court-martial, 0.01 from a Special (BCD) court-martial and 0.00 from a
General court-martial. The format for entering a record of this type is
included in Annex I.
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(3) The data array SENPAR (Sentencing Distribution Parameter Card
Identifier) is a 12x4 array containing the parameter set identifier
which refers to a particular PAR card in the model network data cards.
(These PAR cards are more fully explained in Appendix D.) The parameter
set number contained in SENPAR (i,j) identifies the parameter set to be
used in generating the sentence to confinement which will be awarded to
offense type i from court-martial level j. This calculation of a sen-
tence is performed within subroutine UF at statement 2. The parameters
are applied to a probability distribution function to stochastically
draw a sentence length from the distribution of sentence lengths de-
scribed by these parameters. The crime types have sentences drawn from
a conditional Gaussian distribution with parameters specified by SENPAR.
The PAR cards used for carrying the parameter sets for this purpose are
set numbers 51-98, one set for each crime type tried at each level of
court-martial; that is, each (i,j) of SENPAR contains a parameter set
number where SENPAR (1,1) contains the set number 51 and SENPAR (12,4)
contains the set number 98. It is unlikely that the user will be ad-
Jjusting this array. If it is desired to evaluate the impact of varying
sentence lengths on the prisoner population, it would be more appropri-
ate to adjust the parameters (contained on the PAR cards) of the distri-
butions. The format for entering a data record of this type is included
in Annex I.

(4) The variable CLEMCY represents the probability that a prisoner
serving a sentence to confinement will benefit from action by the clem-
ency/parole board. In accordance with current regulations only a pris-
oner serving a sentence greater than 1 year is eligible for clemency/pa-
role board action. A different set of rules is applied for clemency ac-
tion for prisoners with a sentence of 1-3 years and for those with sen-
tences of greater than 3 years.

(5) Data array CONPAR (Confinement Parameter ldentifiers) contains
parameter set identifiers (relating to PAR cards of the model network
input data) similar to the SENPAR array described above. CONPAR is a
1x12 array containing the parameter set numbers which identify the pa-
rameters used by an exponential probability distribution for generating
the actual sentence to be served for a given sentence category after ac-
counting for accrual of good-conduct time. The effect is to generate a
reduced sentence to be served from that which was approved. The calcu-
lation is made within subroutine UF at statement 4. The PAR cards car-
ryin? the parameter sets used for this purpose are set numbers 21-32 and
are identified as shown in Table E-3. As with SENPAR, it is unlikely
that the user will adjust this input.
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Table E-3. Parameter Sets for CONPAR

Sentence category PAR card Sentence length
number set number category
1 21 0-1 month
2 22 1-2 months
3 23 2-3 months
4 24 3-6 months
5 25 6-12 months
6 26 12-15 months
7 27 15-18 months
8 28 18-24 months
9 29 2-3 years
10 30 3-5 years
11 31 5-10 years
12 32 10+ years

If it is desired to assess the impact of different good-conduct time ac-
crual programs it would be more appropriate to adjust the parameters
contained in the PAR cards 21-32 themselves.

(6) The variable MAXIDF represents the upper bounding sentence-
length category for confinement at an IDF. Since current policy speci-
fies that prisoners serving sentences of 0-30 days will be confined at
an IDF, the upper bounding sentence length category, as shown in Table
E-3, is the first category. MAXIDF, then, is the value 1.

(7) variable MAXACA represents the upper bounding sentence-length
category for confinement at USACA. Current policy also specifies that
all prisoners with sentences of 31 days to 1 year will be confined at
USACA. Since the 6-12 month category is the fifth sentence length cate-
gory, MAXACA is input as the value 5.

c. The PRISM network data file contains the input records which
fully describe the model to the Q-GERT Analysis Program. The current
version of PRISM contains 242 records necessary to describe the model
and direct the Q-GERT software package to accomplish the various tasks
necessary to operate the model and generate the desired output reports.
The user must change some o the PAR cards in order to exercise the mo-
del to assess variations in many of the rates and probabilities as was
explained above.

E-5
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(1) As explained previously, arrays SENPAR and CONPAR merely con-

{ tain pointers to the PAR cards which actually hold the parameter sets

- for use by the probability distribution functions. In order to evaluate
N the effects of varying these probability distribution parameters on the
o prisoner population workloads, the parameters must be changed on the PAR
ﬁt cards. The explanation of the fields of the PAR card is contained in
o Annex II of Appendix D.

N (2) A set of PAR cards, not explained above but also subject to

N adjustment by the user, are PAR cards 1-12. These cards contain the pa-
P rameters for the generation of inter-arrival times for scheduling the

T arrivals of offenders into the system (the commission of offenses). The

P parameters on these cards reflect the rates at which offenses are
. committed.

E-4. OUTPUT REPORTS. Output reports from PRISM consist of two basic

f:ﬁ types. The first are those reports designed specifically for the Army
ol Correctional System managers. The second are the automatically gener-

ated output reports from the Q-GERT analysis of the system being
modeled.

55 a. The two reports designed for the ACS managers are provided in
o Annex III and are fully explained in Chapter 5, paragraph 5-2.
.Y

N b. Samples of the Q-GERT automated reports are also provided in
Annex II1.
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ANNEX I to APPENDIX E

SUMMARY DESCRIPTIONS OF INPUT DATA ELEMENTS

Data
element

Description Format
type

Cump

NOCONF

SENPAR

CLEMCY

CONPAR

A 12x5 array containing cumulative 1
probability vectors for each of the 12

offense types. The 5 vector positions repre-

sent the 5 levels of court-martial modeled.

CUMP (i,j) is the cumulative probability that

offense type i will be tried by court-martial

level j or a lower court (j=5 represents

no court-martial).

A 12x4 array containing the probabilities 1
that offense type i will receive a sentence

of no confinement when tried by court-

martial level j. NOCONF contains 12 records

of 4 data fields.

A 12x4 array containing the numbers 2
(identifiers) of the PAR card parameter sets

used to describe the probability distribution
functions from which an approved sentence

will be drawn. One PAR card identifier for

each offense type i tried at court-martial

level j.0).

A variable identifying the probability that 3
a prisoner serving confinement will benefit
from clemency/parole board action.

A vector (1x12 array) containing the numbers 4

(1dentifiersz of the PAR cards parameter
sets describing the particular exponential

probability distribution function used to deter-
mine the actual confinement time to be served
after accounting for accrual of good conduct
time.
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Data Description Format
element type
MAXIDF A variable identifying the number (1-12) of the 5

upper-bounding sentence length category for
confinement at an IDF.

MAXACA A variable identifying the number (1-12) of the 5

upper-bounding sentence length category for
confinement at the USACA.

Data
st mmber Field1 Field2 Field 3 Field &  Field 5
(] [ ] ([ ]

Figure E-I-1. Format 1

Deta
Entry

Entry
Name Nusber Field 1 Field 2 Field 5 Field &
Il lJllJlll IJJJI.I..I.I_I.!]..I..I_I:.LI.J..L..I_

Figure E-1-2. Format 2




AT b <l S oA D) T il ~4r‘-'jf~‘r x‘l—...‘ _\v»f_. LN T IR T E T_'V._-";_-'l- —._.-_ _;;.-:?..-',. A __..,-_‘.:_. -, ,:1

CAA-SR-83-8

Data
Entry

- Data |
A Name Field
o I|||||I||°|III i

Figure E-1-3. Format 3

Data
Entry
Name

Fiald 1 Field 2 Field 3 Field 4 Fiald 5 Field 6 Field 7,Field 8 Field 9 Field10 Field 11 Field1

Figure E-1-4. Format 4

Dats Data
Entry Field

I 1 :.:el U1 l

Figure E-I-5. Format 5
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ANNEX II TO APPENDIX E
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ANNEX III TO APPENDIX E

PRISM OUTPUT REPORTS

E-III-1
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APPENDIX F
PROGRAMS AND SUBROUTINES

F-1. GENERAL. This appendix contains the l1istings of the programs and
subroutines necessary to expand the capabilities of the basic Q-GERT
software package and operate the Army Prisoner Management Model (PRISM).
As stated earlier, Q-GERT is a proprietary package and is not transfer-
rable from one computer facility to another. A potential user of this
mode! must have access to a facility which has Q-GERT installed. Infor-
mation concerning acquisition of the Q-GERT software package is avail-
able from the address below:

Pritsker and Associates, Inc.
P. 0. Box 2413
W. Lafayette, Indiana 47906

F-2. PROGRAM QGERT
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F-4. SUBROUTINE UF

02

; 1 FUNCTION ULF (Mn)
g 3 INCLUOE PROC]
CONRON JUSER/ Cunpys :.z“ YLULS ), SENPAR (8,121, SEML ¢ ) 20 NSBCEL
Y : :H::S" Afcuryv grga;;;.gaz.;.g::;,z. xloF maxkea,
; ¢ . .uocou}“.lgs.cffnév:noufug oFhc
8 s 'g ?!o?o’oloSn‘o'ﬂom
_ ] 3 CONTINY
S 10 [4 S80S0 008 0000000050000 050000 CS PSP 0S0 ¢SS 000000000 0080500080008
A S 1 € 323 GENERATE PROBABILITY THAT 4 SARTICULAR TRANSACTION "WILL ::::
e~ § & oeee &ur? nn?tfn. n‘. vcl'."ﬁ a?'nuuu. 2.
;:1 8 [ 4 “...‘.‘..‘.‘..‘ L 222 2/ :v:vv“..‘..‘.....“.‘......‘
o s RAT] = GATRS 1)
o 16 1ol = aami
i : Yedraaltl = cumrar aarmy
1 9 CONTINUE
20 SANP = OPROBIVECTOR oWLUS,1)
21 UF = Samp
1] 2 CONTINUE
s‘ [ 4 0SS 90800500080 008 00000 ¢SRS VSR 0 S0P0S0 0SS0 S0000000000 0080000060000
s C sses GENERATE SENTENCE LENGTH AND AVARD AS ATTRIBUTE 3 esee
zg [ 4 O‘;::‘.‘..‘.O;‘.“...‘..‘...“...‘.‘.‘..‘...‘..‘.‘.‘.........‘....
$e aars S EATRsd)
2] ATY = RA
, 0 AT2 =
" XX = DRAND(2)
Al s .......“.‘.0.‘.“....‘..‘....‘..‘.‘.0..‘.‘..0‘.‘.‘...0‘..‘0..“..
2 $09e CALCULATE PROBABILITY OF NO CONFINEWENT SENTENCE AT TAIALssse
vd 4 € S305000505508 552408080428 80 8484008 298400488008 ¢ 988088 sseene
S ; 1F cn.%l.noconnxnz.ut 10060 10 11 v
o ETuRN®
38 11 CONTINU
39 AR U wpaR (1072, IATS)
a0 i “..“‘.‘O‘.‘O.“‘.O‘.’.‘.‘.“.‘.‘......‘.‘...‘0..‘........‘..‘...
. . sses  CRINE TYPES 1 THAU 12 FOLLOW A NORMAL DISTRIBUTION
O] 8 [ 4 G809 0000800 00800 S0 30580 SS00 083822000008 v--.‘.....‘.‘..t
pet 8 SANP S N0 (KPA
s Eruin 0T
o a6 3 CONTINUE
: [ 34 s 0000008809800 88000000000008¢300082 00008008 0858000000000000800300808
a8 2333 ASSIGN A UNIGUE NUMBER TO EACH TRANSACTION AND AVARD  seee
- a9 §  So0s JURER As ATTRIB e . ssee
‘."..‘..‘.“‘.‘.ﬁ.‘.‘“.......‘..‘..‘...‘.‘.“...‘...‘.....‘....
&
i' ¢ JATENT = JATENT 1
WIM -
b i ‘.‘..‘..‘.‘...‘.....“.‘..‘. SOS 0000 0080 S80S 08 0908¢ 20000880 00008
i $898 SEND 4 STININGS TRANSACTION YO PRISON SUB-CELL® aND  ssse
o, 58 £ ssee AUARD CELL NURBER AS ATTRIBUTE Se .8
o g* 299 S ‘...‘.‘...“...‘.....‘.“.0‘...‘.“.‘.".‘.0.‘....‘..‘.“.0..‘
v 52%.2"5'55""
2 23 K% = NSBCEL =~ )
;n 80 201 21 K
iy i (3 ninnn.u wLES)) 60 TO 21
e . 20 conting -$€
o 68 Jdzd el
ST 65 21 CONTINUE
% [ R = ’g * 39
b 4 RATIIE) ="x
P ¢ RATTE3) = Tuou - ymARK(IOUM)
[ CALL PTININ,D.0,THOV,RATT)
e - B b i e e s
i N ‘ “ .‘..
SR T LIT] USACA /7 USADS ) sess
2 SebEsEacitid TTorve®s "%
OO 8 [4 ...‘...........‘ﬁ‘.....‘.".‘.“..‘..‘.......O.“‘....‘...........
. I (LLELMAXIOF) K = 1
X (1 It CELo6T MAXIOF ) cAND ILOLESNARACAD) K = 2
=1 ] IF_tLo6T naxacA) & =3 .
i3 fridgides mmcouy o 2.
- o KINFACIN) = XINFACIKD o 3.
,.:'\‘
L F3




- -, " " . - - g - - i g . Al
s E % X o2 E T K i A L S SRR U S UL U SE AL TN IR RN R A IR AN, (E S S DR L A AL St P

CAA-SR-83-8 ‘
1
82 CALL VINIXINFACIND M)
: § ke ’
8s 8 CONTINUE
{ SG 000 0SESE0 5SS PSS S SO ESE S0 E00 00 0080850800080
3 H € ane T ASED UPON APPROVED SERTEN et $H SALCULATE vees
LA 1] € 935s ACTUAL TINE 1O BE SERVED AND SUBTRACT WA Ting TINE 3 sses
XN 33 (4 ::::..:‘::g‘g..‘.....‘..l'.s‘:‘..‘.“.."..“.‘.“..‘....“...‘..‘.
) 3 188 2 LuE, e
THCHK = TINOW
e ig 5;'5'35555%23” 60 70 33
7 3 It (Ax.6 T CLERCY) 60 TO 3
3 L J IFIAT3,67.36.00 6O 70 3
ﬁ " SENTeE el doetoRanois)
3 {:’:§ gzcggugfz.u.b.) SENTOE 2083
CONTINUE
e ! 3 * 'E'.::%:'!".;.‘.’:’:E °1¥°3ocs»|
A os fns:m&.u.u.n o8& e S 12.
3 $ 33 ConyINE
£ 0 §8"13"Y5 = 2 wsaceL
T ¥3 coug'i! oLTSENLIZJIND 8O TO 31
= i 3 fhes Dekupanes
g }g I ¥§=i!'i' s uu‘n“
16 'S "!?cié“'"" SENTCE = AT3
R 15 !é {.':‘3'??5?.:"" RETUR
::3 = SENTCE - NTIn
! sg !'g“;&'.ﬂ.n. s 0.0
zz 2.2.“F£2.“£.‘“.“'l..‘“.‘.....‘..#‘.O“......‘.‘..‘li..‘..”“...‘.
| I R M g L
< "
.: gg E =“;;.!..G.:===;=2:'..;...2.............“.“..‘.........““..“‘..
o 53 i’i‘c‘ = Tnagu ¢ ioum)
i t;nl'r't’: Tl o Tunr - Tnenx
3 gp: TIRFT
NTINGE
’ 3 ¢ EALL CeTaTiRATT)
' $ NQTG = mATI(S)
: a¥3 = RATTiS)
&3 8 1.2 noF0 ~ &
2y HH R L iummwm o at3
ey o) eehrtot nag L1}
02 4 cix.;f.nu DeAMD LIT.LEMANACADIY = 30
M i1.8¥.Aaxacar 5 = is
t St o -,
%+ rH B (it aaxt0f 2 aw0 derote manacass & = 2
) :z 'x'r 1.1‘.5 i;“"" £ =3
it ) -
S = [ - -
: 0 Bk
(RN Lt
- 8 gr = NoFa .
X ; 7 ConTINUE
~ gr c;nou.u.ntu 60 10 $6
oy s ONTHS Z'WONTHS o §
X 52 se c'u-xzus
5 - )
> :3 555'”' .
i
"
F-4
'.“
¥

. et A R e M a .
. “"’,} ".-" W AN PO RN

- - .
VT




= LAA R N

CAA-SR-83-8

F-5. SUBROUTINE Ul
YBROUT T
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A 55 H po 235117EUM CHy J42)3SPC CH, J13)3BCD CR, JIRIZGEN €W
Al gz o co:g;g&g,zcl3uoconrca.1).4 S 1,m
% 59 ¢ “¢ SENTENCING PARAMETER INPUT DATA READ STATEMENT
ik et ] Do sJS1IESUN CH, JU2)ISPC CHy JISIZBCD CHy I8 DBEW CN
i ¢3 P Scs.is}lkfnrnnca.rn.a = 1,00
5 63 300 CONTINUE
3 1] ¢ CLEMENCY FACTOR FOR REDUCING SENTENCE
Mk 65 READIS,43) CLEMCY
A . 4] ¢t N R icTIon ParaneTER INPUT DATA READ STATENENT
& 63 READ(S.50) conpaR
k. €9 550 CONTINUE
o £ c UPPER LINIT SENTENCE CATEGORY FOR CONFINEWENT TO IOF
L R 8
s N 13 c UPPER LINITSTNTENCE CATEGORY FOR CONFINEWENT YO USACA
i 3 ¢ UPPER LINIT IS TWELVE MONTHS
i s BEAD(S .31 WAXACA
) 7 620 CONTINDE
i 7 RETURN
o ;g <
L_g END
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GLOSSARY

ABBREVIATION, ACRONYMS, AND SHORT TERMS

ACS
ACSS
AP3

AR

BCD
CAA
CONUS
DCSPER
EEA
FORTRAN
GCM
1DF
JAG
MCM
MPOA
OALE
OCONUS
ODCSPER
POM
SCM
SPCM

Army Correctional System

Army Correctional System Study
Army Prisoner Population Prediction Study
Army regulation

bad conduct discharge

US Army Concepts Analysis Agency
Continental United States

Deputy Chief of Staff for Personnel
essential element(s) of analysis

a computer programing language
general court-martial

installation detention facility
Judge Advocate General

Manual for Courts-Martial

Military Police Operations Agency
Office of Army Law Enforcement

outside of the Continental United States

......

CAA-SR-83-8

Office of the Deputy Chief of Staff for Personnel

program objective memorandum

summary court-martial

special court-martial

Glossary-1
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CAA-SR-83-8

SPCM-BCD special court-martial empowered to adjudge a bad con-
duct discharge

TJAG The Judge Advocate General

USACA United States Army Correctional Activity

USALSA United States Army Legal Services Agency

USAREUR United States Army, Europe

uso8 United States Disciplinary Barracks

2. MODELS, ROUTINES, AND SIMULATIONS

RISM The Army Prisoner Management Model
PROC1 a PROCEDURE containing the DIMENSION and COMMON
statements for expanding (-GERT
Q-GERT Queuing Systems - Graphical Evaluation and Review
Technique: a simulation language made up of FORTRAN
subroutines
QGERT the main program for Q-GERT containing the size

specifications for Q-GERT

UF User Function; a subroutine written for Q-GERT to
prescribe actions within PRISM

Ul User Input; a subroutine written to adapt model user
input for PRISM

uo User Qutput; a subroutine written to define and spec-
ify the output management reports for PRISM

Glossary-2
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